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OFFSHORE TECHNOLOGY

THURSDAY, MAY 19, 1994

House of Representatives, Subcommittee on Ocean-
ography, Gulf of Mexico, and the Outer Con-
tinental Shelf, Committee on Merchant Marine
and Fisheries,

Washington, DC.
The Subcommittee met, pursuant to call, at 1:41 p.m., in room

1334, Longworth House Office Building, Hon. Solomon P. Ortiz
[chairman of the Subcommittee] presiding.

Present: Representatives Ortiz, Green, Hughes, and Weldon.
Staff Present: Sue Waldron, Press Secretary; Robert Wharton,

Senior Professional Staff; Sheila McCready, Staff Director; John
Aguirre, Legislative Clerk; Katie Hornbarger, Judy Wilson, and
Mac King, Staff; Richard Russell, Minority Counsel; Dave Whaley,
Minority Professional Staff; and Margherita Woods, Minority Chief
Clerk.

STATEMENT OF HON. SOLOMON ORTIZ, A U.S. REPRESENTA-
TIVE FROM TEXAS, AND CHAIRMAN, SUBCOMMITTEE ON
OCEANOGRAPHY, GULF OF MEXICO, AND THE OUTER CON-
TINENTAL SHELF
Mr. Ortiz. The Subcommittee will come to order. I hope by the

time I finish my opening statement, the Ranking Member will be
here; he is on his way and we are just waiting for him.
Good afternoon, I would like to welcome all of you here today on

behalf of the Subcommittee on Oceanography, Gulf of Mexico, and
the Outer Continental Shelf.

Today the Subcommittee meets for an oversight hearing on the
state of research and development in offshore technology for the oil

and gas industry. The successful transition of the oil and gas in-

dustry from onshore areas to offshore areas earlier this century
was a direct result of rapidly advancing technology. During the
1950's, key technologies included many new offshore platform and
vessel designs. In the 1960's, we saw the introduction of well blow-
out preventers, robotics, and semisubmersible drilling platforms.
As the industry progressed further offshore in search of new re-

serves, advances in platform design, seismic data collection, and
computer technology kept the industry viable.

However, as of 1980, the size of new discoveries in the Gulf of
Mexico began to shrink and with falling oil prices, industry began
scaling back existing operations and looking farther offshore into
deeper waters and areas overseas. As a result, platform removals

(l)



in the Gulf of Mexico exceeded installations for the first time in

1989.

Last year, the Gulf of Mexico regained its importance to the off-

shore oil and gas industry as a result of new developments in ex-

ploration. New technology played a key role in this rejuvenated in-

terest, and will continue to be a key factor in maintaining and revi-

talizing the domestic oil and gas industry.

With this hearing the Subcommittee continues its review of the

Nation's offshore oil and gas program. Last year we heard testi-

mony on deep water and Arctic drilling and production tech-

nologies. The purpose of this hearing today is to examine recent de-

velopments in technology that will allow more efficient utilization

of traditional offshore areas. Currently, technological developments

are increasing in the areas of exploration, drilling and develop-

ment, and a number of new developments are anticipated in the

near future. The Subcommittee is interested in learning about the

implications of these new technologies on the domestic offshore in-

dustry. We are also interested in learning more about the regu-

latory implications of technological advances. I look forward to

hearing from the distinguished group of witnesses that we have as-

sembled before us today, and I want to thank each and every one

of you for being with us.

I also know that some members will be coming in later as we
move along with the hearing. I would like to introduce their state-

ments for the record as we move along.

Also, all your statements that you have will also be included for

the record.

Mr. Ortiz. I would like now to introduce today's panel consisting

of representatives of the Federal Government, industry and aca-

demia. All have been involved in the development of new offshore

technologies. We will hear first from Mr. Thomas Gernhofer, Asso-

ciate Director, Offshore Minerals Management of the Minerals

Management Service, Department of the Interior.

Mr. Robert Sleet is the Vice President and Treasurer of Global

Marine, Incorporated and will be speaking on behalf of the Na-

tional Ocean Industries Association. Next, Mr. William Jennings,

Vice President of Noble Drilling, Incorporated. Mr. Jennings will be

speaking on behalf of the International Association of Drilling Con-

tractors. Dr. Michael Champ is the Director of the Washington of-

fice of Texas A&M University, Geochemical and Environmental Re-

search Group. And Mr. James Fox is Geoscience Director for Phil-

lips Petroleum Company.
We were just joined by my good friend, Mr. Green, and I yield

to him to see if he has an opening statement.

STATEMENT OF HON. GENE GREEN, A U.S. REPRESENTATIVE
FROM TEXAS

Mr. Green. Thank you, Mr. Chairman. I would like to submit an

opening statement, and I appreciate the opportunity to be here and

also for the Chairman calling this important hearing today. I will

submit my statement.



Statement of Hon. Gene Green, a U.S. Representative from Texas

Good afternoon. I want to thank Chairman Ortiz for holding this hearing on the
state of research and development in offshore technology for the oil and gas indus-
try. Offshore technology will play a major role in the future and stability of the off-

shore industries.

Technology such as the Three-Dimensional (3D) Seismic Survey lead to the suc-

cess of Phillip's Mahogany, an oil discovery in the Gulf of Mexico, 80 miles offshore

Louisiana. Tne Mahogany drilled to a total depth of 16,500 feet and 370 feet of

water, with the well flowing up to 7,256 barrels of oil per day. This discovery was
the first successful well in subsalt play.

Shell Oil has also had success with using the three-dimensional survey. They use
it for exploration and development of fields, showing them where to put a platform
and how to do plant drilling. Shell has also used three-dimensional surveys on exist-

ing fields as well.

I am confident that technology such as this will reduce operating cost and open
new opportunities for companies such as Phillip's, Shell, ana Exxon, allowing them
to stay ahead of the industry. It has been proven that three-dimensional seismic
surveys have reduced risk and increased confidence in drilling.

I want to welcome our witnesses and I look forward to hearing their testimony
today. Thank you, Mr. Chairman.

STATEMENT OF THOMAS GERNHOFER, ASSOCIATE DIRECTOR,
OFFSHORE MINERALS MANAGEMENT, MINERALS MANAGE-
MENT SERVICE, DEPARTMENT OF THE INTERIOR

Mr. Ortiz. Thank you. I think we will begin with Mr. Gernhofer.
Mr. Gernhofer. Thank you. I am the Associate Director for Off-

shore Minerals Management at the MMS which is the chief regu-
latory agency of the offshore oil and gas industry.

I would like to begin this afternoon, if I may, by speaking about
the Gulf of Mexico. This past March 30 we held OCS Central Gulf
Sale 147. That resulted in $277 million in high bids on 375 tracts.

To contrast that with the Central Gulf Sale last year, that sale re-

sulted in only $64 million being bid on 187 tracts, so there is a con-
siderable increase in activity in the Gulf.

In fact, it is the world's most active offshore drilling province
today. We believe several factors are responsible for this increase.
The improved price of natural gas; the improvements that will be
discussed here in exploration technology; and the deep water and
subsalt frontiers.

To give you some idea, we have permitted 120 exploratory drill-

ing rigs in the Gulf of Mexico as of today, 10 of those operating in

depths greater than 1,000 feet.

The technology of 3-D seismic is something that we look forward
to in MMS for two main reasons in helping us in fulfilling our reg-
ulatory responsibilities. First, the acquisition of 3-D technology
will enable us to do a better job of resource evaluation in the fu-

ture, even as we reduce the number of employees in MMS.
Second, and perhaps more important to the taxpayer, we should

be able to do a better bid adequacy review to ensure the taxpayer
is receiving fair market value for the Federal lands that we lease
to industry.
We take very seriously the mandate in the 1978 OCS Lands Act

Amendments that require the Secretary to use best and safest
available technology. And in order to carry out that mandate, we
have to know what that technology is.

Therefore, since 1975 we have developed what we call the "Tech-
nology Assessment and Research Program". It is a catalyst for in-

dustry activity. It enables us to keep abreast of technology. It en-



ables us to identify technological gaps, and hopefully it enables us

to have a better knowledge base upon which to craft or redraft in-

telligent regulations.

In addition, the TAR Program, as we call it, is a good deal for

the American taxpayer. Because of associations both with industry,

other agencies, and even foreign governments, every dollar in tax-

payer funds results in $4 of research being performed.

The MMS has conducted any number of workshops in the last

several years. I would just like to mention a few of them. We have

done workshops on pipeline safety, blowout prevention, the issue of

age of platforms, the effects of Hurricane Andrew on the offshore

structures, composite materials, seismic concerns, and last, the in

situ burning of polluted oil. I would like to spend one minute on

that. c „
Last August off Newfoundland culminated 10 years of effort in

a large scale offshore in-situ burn. The preliminary results are very

encouraging. We are not currently pursuing any more in-situ burns

in the Gulf of Mexico, but we may in the future.

We believe that in the proper place and time, burning in-situ of

spilled oil is an appropriate way to reduce environmental damage.

In fact the Environmental Protection Agency has just recently

given permission to its onscene coordinator in the Gulf of Mexico

to use this technology in the event of an actual spill if that onscene

coordinator feels it is appropriate.

With that, Mr. Chairman, I will be glad to answer any questions

that you may have later on.

Mr. Ortiz. Thank you. We will just wait before we go through

the entire panel and then we can ask questions.

[The statement of Thomas Gernhofer can be found at the end of

the hearing.]

STATEMENT OF ROBERT E. SLEET, JR., VICE PRESIDENT AND
TREASURER, GLOBAL MARINE, INC., ON BEHALF OF NA-

TIONAL OCEAN INDUSTRIES ASSOCIATION

Mr. Ortiz. Mr. Sleet.

Mr. Sleet. Thank you, Mr. Chairman and members of the Sub-

committee. I am Bob Sleet, Vice-President and Treasurer of Global

Marine Inc., in Houston, Texas. Our company is primarily engaged

in offshore drilling around the world, and we have 12 units cur-

rently located and working in the Gulf of Mexico. We also partici-

pate in oil and gas exploration, development, and production and

provide drilling management services on a turnkey management

I am here today to testify on behalf of more than 260 members
of the National Ocean Industries Association, or NOIA. NOIA is

the only trade association that represents all sectors of the domes-

tic offshore oil and natural gas industry, including drillers, produc-

ers, service companies and manufacturers.

Our industry is able to perform tasks today that were almost un-

thinkable a decade ago. Water depth drilling and production

records continue to be broken, reservoirs are produced more effi-

ciently through horizontal drilling, hydrocarbon structures are

more clearly seen through improved seismic interpretation and our

record of excellence in environmental areas continues to grow. The



result of these advances is that the Gulf of Mexico, once considered

to be a mature gas province, is an area full of many exciting new
opportunities for both natural gas and oil.

The potential implications of these technological advancements
are more jobs, increased revenue to the Federal Government and
increased economic and energy security. As Tom just pointed out,

in lease sale 147 held in March in the Central Gulf of Mexico, a

total of 63 companies offered $277 million in high bids for 375
tracts offshore Louisiana, Mississippi, and Alabama.

It is critical to point out that these technological advancements
result from the need for industry to become more efficient, to do

more for less. At the same time, it is critical to point out that in-

dustry is willing to spend money for the technological advances as

long as there is some certainty that the range of prices for natural

gas and oil is stable and there is some parity in price between nat-

ural gas and oil.

The deepwater Gulf of Mexico, which is generally defined as

deeper than 1,500 feet water depth, is one of the most promising
offshore areas open to exploration and production. This area has
heretofore been open only to the larger companies because of the

higher risk and higher capital that is needed for both exploration

and development. While industry has created the technology to ex-

plore in and produce from the deepwater, the high costs associated

with deepwater operations under today's prices for oil and natural

gas make many of the potential fields uneconomic to produce. With
hydrocarbon estimates as high as 15 billion barrels of oil equiva-

lent, as compared to Prudhoe Bay's initial reserve of 13 billion bar-

rels, the deepwater Gulf has the potential by the end of this decade
to create up to 100,000 new jobs, increase Federal revenues by $6
to $10 billion, reduce the Federal debt by $5 to $9 billion, and by
the year 2017, improve the foreign trade balance by $23 billion.

More specifically, one of our member companies began producing
from a deepwater field earlier this year. Eighty percent of the

project's total cost of $1.2 billion was spent in the United States.

More than 900 companies in 33 States and the District of Columbia
received direct contracts to work on this project. The number of

jobs multiplies considerably when you consider subcontracts let by
these direct contractors. However, to fully recognize the potential

benefits of the deepwater Gulf of Mexico, some economic assistance

from the Federal Government is necessary to encourage industry's

investment.
The deepwater is not just an area for the largest of the offshore

operators. We have one of our members who is an independent pro-

ducer who is in the deepwater today, and once the transportation
infrastructure is in place, we will see even more companies who
will be able to venture into these areas.

The evolution of three-dimensional seismic processing of geo-

physical data has allowed many companies to take a second look
at existing fields and hydrocarbon structures that for various rea-

sons were passed over previously. Spurred by advancements and
affordability, 3-D seismic has allowed many companies a better
picture of hydrocarbon reserves below the surface and even to peer
below the salt structures prevalent in the Gulf of Mexico. As a re-

sult, the subsalt play has aroused a great deal of renewed interest
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in the Gulf of Mexico. There is a significant multiplier effect when
dollars are spent in the Gulf of Mexico. For example, every $1 mil-

lion invested in an offshore project results in 20 jobs being created.

For every 10 jobs that are created offshore, 37 are created onshore.

There are a couple of issues that are of great concern to us that

operate in the Gulf of Mexico. One of those is the Oil Pollution Act

of 1990. This legislation, more than any other in recent history, if

implemented, could do grievous harm to the domestic energy indus-

try. Under the definitions of offshore facility and navigable waters

of the United States, one could make an argument that even the

U.S. Capitol building is an offshore facility. There are serious prob-

lems with strict implementation of the statute, and the required

$150 million certificate of financial responsibility does not even

consider the relative risks of an offshore spill.

The industry is further concerned about a piece of broad-reaching

legislation known as the Gulf of Mexico Initiative, that would
greatly increase the scope of EPA's mandate in the Gulf of Mexico

and greatly expand its jurisdiction and authority despite the agen-

cy's single-mission mandate. There are no provisions for cost-bene-

fit assessments or peer-reviewed science within the proposed legis-

lative initiatives. Further, the bills ignore the multiple resource use

of the Gulf of Mexico by not providing for full business and indus-

try participation. Rather than working with a new bureaucracy, the

industry would prefer to work within the existing Gulf of Mexico

program headquartered at Stennis Space Center.

Given the current situation in the United States with declining

reserves and production of natural gas and oil and increasing de-

mand for energy, we believe it is incumbent upon Congress to work
with industry to search for ways to maintain a healthy energy in-

dustry. A healthy domestic energy industry is in the public inter-

est.

Thank you for this opportunity and at the end of the session, we
are open for questions.

Mr. Ortiz. Thank you.

[The statement of Robert E. Sleet, Jr. can be found at the end

of the hearing.]

STATEMENT OF WILLIAM F. JENNINGS, VICE-PRESIDENT,
NOBLE DRILLING, INC., ON BEHALF OF INTERNATIONAL AS-

SOCIATION OF DRILLING CONTRACTORS
Mr. Ortiz. Mr. Jennings.
Mr. Jennings. Good afternoon Mr. Chairman and members of

the Committee. I am William F. (Bill) Jennings, Vice President of

Noble Drilling. I am based in Lafayette, Louisiana. We operate 17

rigs in the Gulf of Mexico.

I appear today on behalf of the International Association of Drill-

ing Contractors, the IADC. IADC is a trade association represent-

ing virtually all oil and gas drilling contractors operating world-

wide, both onshore and offshore, including all contractors operating

offshore in U.S. waters. IADC is pleased to have the opportunity

provide testimony on the state of offshore technology and training.

Your invitation specified that we address the issue of well con-

trol. Accordingly, representing the drilling industry, I will confine

my remarks to the technology primarily associated with the drilling



mode and not the production mode. The well control systems used

by the drilling industry have proven highly dependable. The pri-

mary control system consists of what we call the BOP, the blowout

preventer stack and/or diverter, choke manifold, safety valves, and
associated piping and valves.

The well control system is tested weekly with no more than 7

days between tests. Time extensions can be granted by the MMS.
The results of the test are logged in the daily drilling report and
checked by the MMS on each visit on the well site.

Blowout preventer systems are designed and installed for the

purpose of preventing the uncontrolled flow of fluids from the well.

The preventer system is rated for pressures exceeding any pressure

expected at the surface during the well program.
When we first started in the Gulf of Mexico, our preventers were

at 5,000 psi. All preventers are up to 10,000 psi because of the

deeper drilling that we are doing in the Gulf and some preventers

are 15,000 psi.

The BOP stack consists of components stacked vertically around

the pipe, the drill string or casing, designed to contain the forma-

tion fluids encountered within the well bore. Each element of the

stack is independently controlled, allowing for several components
to be activated together or in sequences.

An accumulator system is utilized for control of the stack. This

storage of fluid under pressure is designed to exceed a normal cycle

requirement by 50 percent without recharging. Closing speeds for

the functions of the stack are regulated and rigidly enforced. Thirty

seconds is normally the closing speed. Control stations are mounted
in readily accessible areas with a remote operating panel mounted
a safe distance away from the well bore.

Each station is tested weekly to ensure it can open and close the

stack in a timely manner. Test results are recorded in a daily drill-

ing log. Also mounted on the stack are the choke and kill valves.

The choke valve is used to direct the flow of fluids to the choke
manifold. The kill valve is used as an inlet to direct fluids into the

well bore in case the well has to be killed.

A bank of high pressure valves are arranged on the rig floor and
they are called the choke manifold. Fluid flows from the BOP are

directed through the choke manifold to control the flow on one side

of the manifold. Through the kill line side of the manifold, fluids

can be directed to the well bore to kill the well, if necessary. This
allows circulation within the well bore so the pressures can be bled

off at a controlled rate and new fluids introduced into the well to

kill it. Like the BOP, this system is also designed with backups in

place in case of component failure and is tested weekly with test

results recorded in the daily drilling log.

Safety valves are maintained in the drill string to prevent the

flow of fluids from the pipe v These valves undergo the same rigid

testing and documentation as the BOP and the choke manifold.

Also like the other components of the well control system, the safe-

ty valves have backups in case of failure.

In some drilling areas, we have encountered sour gas and have
had to develop protection for the BOP to handle hydrogen sulfide

and carbon dioxide. In deeper waters, we have developed the sub-

sea stack which is landed and sits on the bottom of the sea bed.
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With horizontal drilling we have had to develop the rotating annu-
lar preventer. A rotating annular preventer differs from the con-

ventional annular BOP by a set of seals made to allow the drill

pipe sealing element to rotate. This rotation allows the well to be
closed and still enable drilling. This greater control is of particular

importance in pollution prevention as fluids coming up the bore can
be directed and produced or recovered.

Training of the personnel in the offshore environment is our
highest priority function. Each individual involved in the drilling

operation is certified in well control for that job. This certification

must be by a MMS-approved school and recertification must be ob-

tained each year. Emergency drills simulating well control prob-

lems are conducted routinely with the response time recorded on
the daily drilling log. Drills are initiated in both announced and
unannounced sessions and reviewed by the supervisors at the well

site. Continuing education in well control is conducted on board the

rigs as well as in a certified third party school. In schools, students
are given hands-on training with simulators programmed to dupli-

cate actual case histories and situations created by the instructor.

The IADC conducts annual international well control conferences

with systems and technology developments obtained from research

and development of operation procedures can be presented and dis-

cussed. IADC well control conferences have developed into a fora

in which oil companies, drilling contractors, and service companies
can exchange views concerning new and innovative well control

technology, training methods, and safety standards. In 1994 alone,

IADC will host well control conferences in Norway, Singapore, and
the United States. So we get worldwide exposure.

To respond to the industry's need for quality training, IADC is

developing a "Model Well Control" program to establish uniform
standards for well control training schools worldwide. This program
establishes minimum training guidelines for fundamental and su-

pervisory job skills required to perform effective well control oper-

ations at the rig site. The main purpose of the program is to de-

velop a core well control training curriculum which identifies fun-

damental well control concepts, emphasizes fundamental job skills

other than those related to rig-specific equipment, maintenance,
and safety; is applicable worldwide, targets rig operating personnel;

specifies performance criteria that encompasses the following: Rec-

ognition of well control events, measurement of current well pa-

rameters, and proper response to observations and measurements.
We are moving to establish a comprehensive IADC format well

control training school accreditation program during 1994. The ac-

creditation system will recognize training schools which meet
IADC's established criteria, and will be available in the world
where there are currently no well defined regulatory regimes re-

garding well control. In addition, IADC seeks eventually to be rec-

ognized by government entities such as the MMS as an official ac-

crediting agency.
If I can furnish the Subcommittee any other technical informa-

tion, please advise me or the IADC. Thank you for letting us be
here today.

Mr. Ortiz. Thank you Mr. Jennings.



[The statement of William F. Jennings can be found at the end
of the hearing.]

STATEMENT OF DR. MICHAEL CHAMP, DIRECTOR, WASHING-
TON DC OFFICE, GEOCHEMICAL AND ENVIRONMENTAL RE-
SEARCH GROUP, TEXAS A&M UNP7ERSITY

Mr. Ortiz. Dr. Champ.
Dr. Champ. I am Michael Champ, a senior scientist with the

Geochemical Environmental Research Group at Texas A&M.
We are a research group that works both for industry and the

U.S. Federal Government and some seven nations. We have offices

in Singapore, Moscow, Malaysia, Houston, and Washington, DC.
We currently do about a third of our research in the Gulf of Mex-

ico, about a third in the continental States and about a third over-

We have been involved in evaluating technologies. We have been
involved in developing and assessing the effectiveness of tech-

nologies and protocols, and I thank you very much for the invita-

tion to participate in today's hearing.

In some 30 years that I have been involved in research and de-

velopment, I have served in five different Federal agencies. I was
a senior science advisor at EPA under Ruckelshaus. I have a lot

of experience in the regulatory and the environmental research and
development area.

I am here today to talk about something that we have seen

evolve in the last couple of years that we like to call the Double
Good Theory. We sort of stole this from the chewing gum people

and we apologize for that. Basically, we have seen something occur,

and I will chronologically present it to you.

Formerly the oil industry believed that the environment cost you
money, cost you jobs and, it was a bad word. Not so long ago the

most hated words in the oil vocabulary were environmentalists fol-

lowed by lawyers, probably followed by OPEC, followed by oil

prices. And subsequently, the oil industry took the environmental-
ists head on and spent billions.

They hired lawyers and when that failed, they hired environ-

mentalists. And consequently at the same time, some market forces

were coming along that would change that whole scenario. And
what I am getting at is that since 1990, U.S. companies, large and
small, have developed advanced technologies and practices for ap-

plication in the oil and gas industry that have double benefits.

They saved the environment. They saved dollars, and they are

also increasing or finding new jobs, creating new jobs. Essentially

these technologies are practices that are redefining the playing
field. It is very interesting how this is being driven by a market
force rather than a regulatory force.

In the 1990's, the oil industry has developed a proactive ap-

proach to environmentalism with bold new corporate environ-

mental policies that are impressive.
First, they appear to consider environment first in their invest-

ment decisions. They operate with small, ecological footprints and
they are operating to comply with the environmental regulations.

And in our mind, that means they are not trying to run the yel-

low lights or run any red lights. I have recently chaired two na-
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tional panel discussions at national conferences to discuss the Dou-
ble Good Theory, and I would like to present just a few examples
of it. I have been able to collect some 30 or 40 examples. Some are
much more cost-effective than others, but I think they have merit.

I have presented your staff with several articles and reprints of

some of the papers discussing some of these technologies, but I

would just like to talk about a couple.

One has come out of some work by Conoco's Midland division.

They have developed an aromatic emissions unit. Basically it is an
ARU, the technology is being developed. It recovers aromatic emis-
sions that normally were flamed off or burned off from a rig.

And to give you an idea of the cost saving of these new tech-

nologies, the unit costs about $30,000 per well. That $30,000 is re-

covered in about 8 months. And out of some 200 units that we have
looked at, they seem to be making a profit of $42,950 a year in re-

covered air emissions that were just burned off or lost. They have
a 140 percent profit return on the technology.

Another technology that I wanted to talk to you about is from a
small company. I wanted to show a large company and a small
company to not bias or give you the opinion that only the large

companies are able to do this or had the resources to do this. There
is a small company in Texas called Mag-Well, Inc. that has been
looking at scale and paraffin deposits in wells and in my testimony
I present some of their results in the use of magnets at the pump
in the well to control scale and paraffin deposits.

And I have some data that I presented to you that show a well

from the South China Sea. I deliberately present this South China
Sea one because it sometimes is easier to apply advanced tech-

nologies overseas than in the Gulf of Mexico, our U.S. waters.

This well saves Shell and this small tool that is put in the bot-

tom of this well costs about $30,000. The impact of not having to

cut wax out of this well and have the production stabilize at a
greater flow level saves Shell over $600,000 a year. This is a tool

that costs less than $23,000 on the market today. It is a small tech-

nology.

There are some 600 or 700 of these tools now in use. They are

being used a lot in systems or wells that were closed out on land
because they were no longer productive and there are several off-

shore.

But anyway, I wanted to present the concept of a Double Good
Theory that there is a benefit from technology that is both environ-

mental and economic. And I would like to encourage Congress, this

esteemed Committee, to focus national attention and the media on
the importance on the Double Good Theory. I think you are going
to save the environment. You are going to save money and you are

going to create a lot of new jobs.

Thank you very much.
Mr. Ortiz. Thank you, doctor.

[The statement of Dr. Michael A. Champ can be found at the end
of the hearing.]
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STATEMENT OF JAMES F. FOX, GEOSCIENCE DIRECTOR,
PHILLIPS PETROLEUM COMPANY

Mr. Ortiz. We have Mr. James Fox. I know that we have a vote,

but we will continue with the panel hearing and hopefully maybe
one of the members can go vote and come back so that we can con-

tinue because we will have a series of votes.

Mr. Fox, you can continue with your testimony.

Mr. Fox. Thank you, Mr. Chairman and members of the Sub-
committee. I am James Fox. I am Geoscience Director for World-
wide Exploration, a Phillips Petroleum Company.

Phillips is an integrated oil company and it is involved in all as-

pects of the petroleum business. We maintain a strong presence in

the United States with over half of our worldwide production com-
ing from North America.
We appreciate the invitation from the Committee to testify on

the application of new technologies developed by our research and
development groups to support the search for new reserves in the

United States.

The search for oil and gas in the Gulf of Mexico first began in

the 1940's. Since that time, the industry has drilled over 30,000
wells and discovered and produced over 20 billion barrels of oil

equivalent, supplying a major portion of our country's oil and gas

needs.
By the mid-1980's, the industry was convinced that most of the

oil had been found on the Gulf coast and that production would
continue on a steady decline.

It was at this time that a potential for a large new exploration

trend was theorized, the subsalt. A great deal of the production in

the Gulf of Mexico is found on the sides and over the tops of salt

domes. They are the most common type of salt feature found world-

wide and geologists believe that most of the salt features found in

the Gulf of Mexico were typical domes.
But recent wells and new technology called three-dimensional

seismic and depth migration made us change our minds about the
way salt behaves in certain parts of the Gulf of Mexico.
These technologies in conjunction with laboratory models showed

that salt can also move laterally instead of growing vertically, as

in a typical dome. As the salt moves laterally, it covers thick sand
that can become future oil reservoirs and trap large accumulations
of oil.

In September of 1993, Phillips Petroleum Company and its part-

ners announced an oil discovery called the Mahogany located 80
miles off the shore of Louisiana on Federal lease OCS-G-12008.
This discovery was drilled to a total depth of 16,500 feet in 370 feet

of water. We are currently drilling another well to determine the

size of accumulation, but it could have reserves of 100 million bar-

rels of oil equivalent.

Phillips is currently drilling additional subsalt prospects, with
many more subsalt prospects to drill in the next years. We are also

using the same technology to successfully drill wells that will bring
new life to fields that have been producing for 50 years.

What is the technology that has allowed us to pursue the subsalt

play? The technology is twofold. Three dimensional seismic data
and the ability to depth migrate this data. Scientists use seismic
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data to generate echoes off the rocks below the surface to deter-
mine the geology of the area and the best location to drill oil wells.

For many years, the technique was to collect two-dimensional
seismic and view the earth along widely spaced vertical profiles.

Three-dimensional seismic allows the geoscientist to see the
earth not just vertically, but horizontally. Three-dimensional seis-

mic also serves another vital purpose. It allows geophysicists to dis-

play their data so that other professionals, including geologists and
engineers, can visualize their findings allowing teamwork and
problem solving never before possible.

Three-dimensional seismic alone is not sufficient to unlock the
subsalt domain. Seismic data measures in time, but to see a true
picture of the earth, we need to see in depth. Just as looking
through a drinking glass distorts the image on the other side, the
subsurface rock layers distort the time pictures seen by the seismic
due to varying velocities in the subsurface.
To correct this distortion, researchers developed a way to cor-

rectly determine the time-depth relationships in the earth. It re-

quires a supercomputer to perform the complex mathematics, an
integrated team of professionals to develop the models, and a
graphics work station to allow the team to visualize the results at
every step of the process.

The results allow us to see the geology in the subsalt more clear-

ly. This has lowered our exploration risk considerably at a time
when industry is facing budget constraints, but the risks are still

great. Every successful discovery is accompanied by several dry
holes.

The typical well drilled in the subsalt play costs between $12 and
$15 million, two to three times that of a typical nonsubsalt well.

Supercomputers and three dimensional seismic data require large
investment not found in drilling conventional wells.

The success of Phillips' Mahogany has had a significant impact
on the rest of the industry. The latest lease sale was the most ac-

tive sale in years. The demands for drilling rigs is also increased,
bringing new jobs back to the Gulf Coast oil patch.
A key additional attraction of the subsalt potential is in its mini-

mal future environmental impact. The current area of subsalt in-

terest lies in the area well known to the industry and to govern-
ment agencies with jurisdiction on the OCS. The region has been
the subject of intensive studies and lies in close proximity to an ex-

isting infrastructure allowing for easy transportation via pipelines
and therefore minimal environmental impact.
There are many challenges yet to be met in subsalt exploration.

Phillips is still confirming the size of our Mahogany discovery prior

to a final development decision, but we are very excited about the
exploration results to date.

Again, Phillips thanks the Subcommittee for the opportunity to

provide information on subsalt exploration and technology.
In addition to my written testimony, we have provided a video-

tape to each Subcommittee member on the subsalt play and the
technology which I would recommend for viewing.

I would be happy to respond to any questions that you may have.
Mr. Ortiz. Thank you very much.
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[The statement of James F. Fox can be found at the end of the

hearing.]

Mr. Ortiz. We do have a vote in process right now. We will re-

cess for a few minutes and then we will come back and I know that

some of the members and myself will have some questions to ask

of you.
[Recess.]

Mr. Ortiz. Some of the members are on their way, and I think

that within the next 25 to 30 minutes, we will be interrupted again

for some more votes, but at this time, Mr. Weldon is here, and I

am just wondering whether you did have an opening statement

that you would like to introduce now.

STATEMENT OF HON. CURT WELDON, A U.S. REPRESENTATIVE
FROM PENNSYLVANIA, AND RANKING MINORITY MEMBER,
SUBCOMMITTEE ON OCEANOGRAPHY, GULF OF MEXICO,
AND THE OUTER CONTINENTAL SHELF

Mr. Weldon. Thank you, Mr. Chairman. Let me thank the wit-

nesses and I apologize for coming in late. We have a number of

things going on today.

Mr. Chairman, I want to commend you for holding this impor-

tant hearing on the current state of offshore technology, research

and development. The ability of U.S. companies to tap into the oil

and gas reserves stored beneath the outer continental shelf in an
economically and environmentally sound manner is dependent on
the continued development of advanced oil and gas extraction tech-

nologies.

As you know, I have been a long-time proponent of environ-

mentally-sensitive oil exploration. In 1992, Congressman Greg
Laughlin, a colleague of ours from Texas, and I, he is senior mem-
ber of this Subcommittee, formed the U.S.-FSU energy caucus to

assist U.S. companies in developing the former Soviet Union's oil

and gas reserves both on and offshore in a manner that would not

do harm to the environment.
[Below is a portion of Mr. Weldon's testimony that was not stated

at the hearing.]

The former Soviet Union, although blessed with enormous energy resources was,

and is, technologically incapable of extracting those resources in an effective man-
ner. Their lack of adequate know-how prevented the production of sufficient oil and
gas to meet the Nation's energy need, forcing the Communist leadership to rely on
ill-designed and dangerous nuclear power plants.

The U.S.-F.S.U. Energy Caucus is assisting U.S. companies to create partnerships

with the governments of the newly independent Republics of the former Soviet

Union. Superior U.S. technology forms the backbone of these partnerships which
will not only help meet the energy needs of these nascent nations, but also help pre-

vent the extreme environmental degradation which was the trademark of energy ex-

traction operation in Communist Russia.

As with the former Soviet Union, exploration of the U.S. OCS can greatly benefit

from improved technologies. Improvements in technology reduce risks to the envi-

ronment, increase production efficiency and reduce operating costs. Together these

factors can significantly impact the economics of OCS exploration, making economi-

cally marginal discoveries profitable.

Mr. Chairman, I would like to compliment you again for holding this hearing. I

look forward to hearing from today's expert witnesses on the state of OCS tech-

nology and research, and their potential to help revitalize the U.S. oil and gas in-

dustry.

82-463 0-94-2
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As a matter of fact, next week, the Chairman and I will be in-

volved in a delegation going to the Soviet Union to further explore
ways we can cooperate in the energy area.

One of the things that caused us to do this was that the former
Soviet Union, while blessed with enormous energy resources, is

very backward in terms of technology and extracting those re-

sources. Many of our companies, perhaps some of you here, I know
Marathon, McDermott Metals, have been very involved in Sakhalin
and Danavacku and other areas, but we need to develop joint ven-
tures with them because it helps them get the hard currency they
need, helps us deal with our energy needs, and builds a better rela-

tionship between the two nations.

One of the things I will be asking you about during the question-
ing today is your opinion of the current state of technology in the
former Soviet and in the Republics of Russia, and Kazakhstan,
Tajikistan, Azerbaijan and the others, and what assistance you can
provide.

I think improving technology, which you have talked about today
and which I am very interested in, reducing risks to the environ-
ment, increasing production efficiency, and reducing operating
costs is something all of us have to work together on.

We can't put our head in the sand and deny the need to explore
and develop, and along with the Chairman, I look forward to work-
ing with our witnesses in making sure this happens in the best
possible environmentally-sensitive way.

I would also, ask, Mr. Chairman, unanimous consent to insert in

the record the statement of the Honorable Jack Fields, Ranking Re-
publican Member of the Full Committee.
Mr. Ortiz. Hearing no objection, so ordered.

[The statement of Mr. Fields follows:]

Statement of Hon. Jack Fields, a U.S. Representative from Texas, and
Ranking Minority Member, Committee on Merchant Marine and Fisheries

Mr. Chairman, our Nation continues to import oil at an alarming rate. It is esti-

mated that by the year 2000, we will be importing as much as 60 percent of our
Nation's needs.
While exploration and development of oil and gas resources have been occurring

offshore in the United States for almost 5 decades, our Government continues to re-

strict the domestic energy industry from recovering much of our Nation's resources.

I am pleased that the rate of domestic exploration and production has risen this

year in the Gulf of Mexico, which is one of the last offshore areas open to develop-

ment. One of the main reasons for this upswing in exploration is the increased use
of new seismic technology and the development of new deep water production equip-

ment.
New technology has been developed or refined not only to find new reserves of

oil and gas, but also to make the offshore production industry safer. The Federal
OCS oil and gas program continues to be our Nation's safest energy extraction pro-

gram. Part of the credit for this accomplishment is due to the advances which have
been made in environmental safety equipment on exploratory drilling rigs and pro-

duction platforms.

Newly refined technologies such as three-dimensional seismic technology, subsalt

imaging, directional drilling, and new blowout prevention equipment have changed
the way companies lease, explore, and develop resources on the Federal OCS. These
technologies have allowed companies to find new reservoirs even in areas where pre-

vious work had not shown significant reserves. These technologies have also allowed
companies to drill for and produce hydrocarbon reserves in deep water areas which
had previously been considered undevelopable.

I look forward to hearing today's witnesses discuss the current state of technology,

how new technology affects development of new reservoirs, and how new technology
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affects the cost of offshore production. I am particularly interested in emerging tech-

nologies which are being developed for use in offshore areas.

Mr. Chairman, I believe that the deep water areas of the Gulf are the future for

our OCS oil and gas extraction program. It is important that we encourage and sup-

port our domestic industry to make the technological advances that are necessary
to explore these deep water areas.

I look forward to working with you in this respect and I compliment you for sched-

uling this important hearing.

Mr. Ortiz. I will begin by asking the entire panel, and maybe
they can respond to my question. How expensive is subsalt explo-

ration and production and what are the impacts of this cost on
major and minor operators in the oil and gas industry and support
industries in the Gulf of Mexico?

If any one of you wants to respond, feel free to respond to this

question.
Mr. Fox. I suppose I will start, Mr. Chairman. As Phillips Petro-

leum Company, we are probably the most active company currently
pursuing the subsalt play. Each well that we drill in the play aver-

ages between $12 and $15 million a well. Of course, we are early

in the cycle and learning how to drill these wells, but it is very ex-

pensive.
We also have the technology cost of the supercomputers and the

three-dimensional seismic. However, even with today's oil prices,

you can see that the industry is very interested in this play, that
looking at the economics with the recent participation in the lease

sale, that obviously the industry believes that this is a play that
we can make some money off of.

The competition participated in the sale. Small contractors, in

the spirit of free enterprise, are setting up and starting to sell this

technology to the industry and so I believe that even though it is

very expensive right now, that the oil industry is actively starting
to pursue it as well as the small subcontractors.
Mr. Ortiz. But is it as expensive? I mean, a major operator and

a minor operator, you drill, is it the same cost? Does it depend on
the size of the tract or does it depend on once you get your survey
or—I am just a little

Mr. Fox. Of course when we approach these, we would like to

think that every accumulation is large because of the economies of

scale. It is early in the day yet to be able to say that.

What I can say is that there is a nice mixture of size of compa-
nies participating. As you know, our partners in the Mahogany dis-

covery are Anadarko Petroleum and AMOCO. Anadarko is a large
independent. Participating in the sale were several smaller inde-
pendent companies bidding on subsalt leases. So it does look to be
something that a large spectrum of companies, they all can be eco-

nomic to them.
Mr. Jennings. The operating cost, Mr. Chairman, is directly re-

lated to the depth of some of these areas and some of them are in
deeper waters. The deeper the water, the higher the cost basically.

Mr. Sleet. I think there is a further point about the subsalt.
Mr. Ortiz. Get a little closer to your mike.
Mr. Sleet. Excuse me. In addition to the fact that you have got

the multiplier effect that I talked about and some of the other ones
have alluded to here, when you spend, let's say you spend $1 mil-
lion offshore, you are creating another 20 jobs—another $4 million
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that is being spent on shore at the same time that you have got
the subsalt going on—it means additional jobs for a number of in-

dustries.

You have got the seismic contractors who are out shooting addi-

tional seismic because of this. You have got other operators, both
small and large, who are enthusiastic about what they see in the
subsalt who themselves are getting excited about that particular
play, and other plays in the Gulf of Mexico, and I think you have
got a certain renewed enthusiasm which is good not only for the
industry, but I think it is good for the economy as well.

Mr. Ortiz. Anybody else? If not, I would like to go to another
question again for the panel. Can existing infrastructure in terms
of equipment and personnel in the Gulf of Mexico support the de-

velopment of potential subsalt reserves identified by subsalt
prospecting?
Mr. Fox. I think one way to look at it is there are numerous oil

and gas pipelines already existing offshore Texas and Louisiana,
which will have capacity.

I know we are looking at using those facilities to be bringing on
the production for many discoveries that we are going to be making
in that trend. That is especially important through the shelf from
an economic standpoint as well as an environmental reusing of that
existing infrastructure.

The question of availability of rigs, I think you are seeing the
rigs returning to the Gulf, so that part of the infrastructure is

there. And again, the rest of the witnesses are showing that the in-

dustry is supplying the expertise to be able to drill these very deep,
expensive wells too.

Mr. Ortiz. Thank you.
Mr. JENNINGS. In April of 1993 we had 145 available rigs in the

Gulf of Mexico. We now have 175 available rigs in the Gulf. The
count continues to increase.

As far as the money we are willing to spend on rigs, we are ready
to meet that challenge as far as what we have to do to drill deeper
wells. Most of our equipment is already geared up to drill deep
wells, so we feel like we are capable of meeting the challenge.

Mr. Ortiz. Great. Anybody else? I have one more—go ahead.
Mr. Fox. The other point is, this technology is not only restricted

to the offshore. It is moving on shore as well and the industry is

supporting us in that. We are using this technology on shore in

Louisiana and in Texas to be exploring in some of those old prov-
inces with what we hope to be a success so that infrastructure is

there as well.

Mr. Ortiz. Great. I just have one more question and then I will

pass on to the Ranking Member for some questions.

Now that the three-dimensional seismic surveys of the Gulf are
marketed as speculative surveys by seismic contractors to every-
one, MMS leasing policy may affect the balance of major and inde-

pendent operators in the Gulf.

What is MMS' policy on offshore leasing of area wide tracts ver-

sus nominated tracts?

Mr. Gernhofer. Mr. Chairman, area-wide leasing has been in

effect now for a dozen years. When the administration came to of-

fice, it was decided that it is good policy to review practices that
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have been in place for a long time to ascertain their efficacy and
whether changes should be made or the situation left alone.

Last December, MMS put in the Federal Register a notice en-

couraging commenters to give us their opinions about how area-

wide leasing was working or not working if they thought that. We
received about 50 comments.
We are now in the process of finishing our analysis of those com-

ments, and they will be factored into future lease sales. When we
go out for comments on proposed lease sales, we will be asking

some of those same questions, and also when we develop our new
OCS Five-Year Program for the period 1997 to 2002, we will also

use those comments.
Director Fry has indicated recently in several public forums that

in his preliminary review of the comments, he did not see the need
at this time for a change in the area-wide policy. He also pledged

that if analysis did result in some recommendations for changes,

that those changes would go through another public comment pe-

riod, and that he was not going to simply drop the change on the

Congress, industry and the public. However, right now, it looks like

we will pretty much stay the course.

Mr. Ortiz. Thank you. I would like now to ask the other mem-
bers of the panel, I am not trying to put anybody on the spot, but
how would changes in MMS' leasing policy impact on industry op-

eration in the Gulf of Mexico?
Mr. Fox. I think it would have a pretty serious impact. Phillips

is a very strong proponent of area-wide leasing instead of nomi-
nated tracts. We do operate in other countries worldwide that do
have nominated systems.
We see it is a very extreme pulldown on manpower resources and

with current low oil prices, we have a very restricted manpower
pool.

If we have to be providing the manpower to provide
documentations for nominations and presentations, it pulls our ex-

pertise away from being able to make discoveries across a broader
sense, and so we are very much in favor of area-wide leasing.

Our operations are based on that. It seems to be a very efficient

system for us to be able to assign manpower throughout the cal-

endar year, and we have been very active through the last several

lease sales as an example of that.

You asked an earlier question on speculative seismic. Yes, con-

tractors are applying speculative 3-D seismic in the Gulf of Mexico.
That has certainly helped the scale of economics for the broad in-

dustry.

As I stated in my testimony though, that 3-D seismic by itself

is not the key to the subsalt play. It is the depth migration data.

That is a very expensive process. It requires super computers to do.

The industry is starting to respond to that, but so far the contrac-

tors do not have the computing power or the finances to be able

to completely support that need for depth migration.
So, yes, the speculative seismic is an important key, but the

depth migration is the next important step for the subsalt.

Mr. Ortiz. Thank you, Mr. Fox.
Mr. Sleet.
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Mr. Sleet. Mr. Chairman, I think just to echo what Mr. Fox has
said, the industry, over this past dozen years, has been operating
under the area-wide leasing program and it is set up that way.
There is a great deal of certainty as to that program.

It is because of that certainty that industry has been willing to
spend the money, hire the personnel, and to acquire the kind of
technology that is necessary to operate and develop the reserves in
the Gulf of Mexico.

It is our strong belief that if the current system were changed
to nominated tracts, that the Federal Government would not enjoy
anywhere near the revenue that they have under the area-wide
system.

In addition, the industry is going to be spending more money and
in this area of uncertainty, industry is going to be put in jeopardy.
At the same time, when we look at this system, it is our belief

that the system is not broken and it doesn't need to be fixed.

Mr. Ortiz. Thank you.
Mr. Jennings.
Mr. Jennings. As representing the IADC, we support the same

attitude. We do not want to see any changes in the current leasing
system. It has worked real fine. Everyone is happy with it and it

is no problem.
Mr. Ortiz. Thank you. I would like at this moment to yield to

my good friend, the Ranking Member, Mr. Weldon.
Mr. Weldon. Thank you, Mr. Chairman, and again, I thank the

panelists for coming in today.
My first question, before I get into some of our domestic issues

in this area, is, what, in your opinion, is the status and the sophis-
tication of the offshore oil and gas technology in the former Soviet
republics, Russia and the southern republics, and what amount of
pollution is occurring because of its lack of technology—if it is your
opinion that they have a substantial lack of technology, and cer-
tainly that has been my opinion. What experience do you have and
what is your assessment of the technology in the former Soviet
Union?
Mr. Gernhofer. Congressman, as we meet here today, MMS has

a delegation of technical experts in the former Soviet Union. Our
assessment of their technological state is it is very poor and that
pollution and environmental problems are very serious.
That is why, with the support of Congress, we have established

these teams. This is an ongoing project for us, and we are helping
the nations of the former Soviet Union to develop leasing or licens-

ing regimes.
We have explained our inspection program to them, as well as

our resource evaluation, inspection, and enforcement programs be-
cause we recognize that—as you do, they are going to extract those
resources. That is not the question.
The question is, are they going to do it in a safe and environ-

mentally sound manner? We are doing our part to answer that
question in the affirmative.
Mr. Weldon. Have you put a percentage on there? I think it was

McDermott Corporation that told me when I was in Moscow that
it would at best be 25 percent efficiency. Is that what you would
say?
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Mr. Gernhofer. I would defer to our chief engineer, Bud
Dahenberger, but let me say with respect to pipelines, their own
figure is a 50 percent loss rate—but we certainly wouldn't disagree

with 25 percent overall.

Mr. Champ. I would just like to add, give a twist to the perspec-

tive here. We had an office in Moscow for about 2 years, and we
have been extensively involved in the environmental side related to

oil and gas.

We have a multi-million dollar contract with the Office of Naval

Research looking at contamination in Russia, looking at nuclear

contamination.
Our project started out as looking at the discharge of the major

rivers to the Arctic circle. It has moved inland some. We now sam-

ple from the White Sea, which is over near Murmansk, all the way
to the Laptev Sea, some whole 125 degrees.

We have 90 days of research ship time chartered from the Rus-

sians this summer and have a major offshore study under way
looking at contamination both from nuclear submarines that have

been dumped and from what is discharged off the land.

With the help of the National Science Foundation, we are creat-

ing this summer an environmental research center, which will be

an industry university center. It will be located in the Tumen re-

gion, which is one of the major oil gas fields, and what we are fo-

cusing on there is the liability that U.S. companies are going to run

into by taking personnel into these areas to develop resources.

Now, what we are really looking at, and I say that first, it is an
environmental center and it is trying to help clean up the problem

or identify the problem, but our phase of it for the industry support

is to document where the problems are so they will understand bet-

ter how to place their leases or their investments.

We have found areas in Russia where, if you were to stand on

a bank of a small pond or a lake, you would receive in 45 minutes

a lethal dose, and there are parts of Russia extremely dangerous

to work in. We found in areas like Norilsk where there is heavy
metal contamination, areas where there is nuclear waste contami-

nation.

The life span of some of those people has been reduced from 50

years to 25, 29 years.

There is tremendous risk to U.S. companies to participate in oil

and gas. The political and economic risks have been holding them
back some, but as we uncovered this environmental risk, I think

that is a much larger concern.

Mr. Weldon. I appreciate that. And if you would provide, either

you personally or your organization a summary of the work you
have done there, would be useful—part of our trip to Murmansk
and Saint Petersburg in 2 weeks is to assess the status of the So-

viet Union dumping its nuclear waste in the Arctic Ocean and Sea
of Japan.
Mr. Champ. Sure.

Mr. Weldon. It was this Subcommittee last September that first

raised the issue of the Yablokov Commission Report which detailed

a continuous pattern of dumping of nuclear waste in an uncon-

trolled manner in the oceans, and we would appreciate the work
that you have done in that area.
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It is not the purpose of this hearing but it would help us as we
prepare for our trip.

[At the time of printing, no information had been supplied by Mr.

Champ.]
.

Mr. Chairman, I have another series of questions I would like to

get Mr. Sleet or anybody else who wants to respond to this. Obvi-

ously it has been mentioned that Congress must work to help

maintain a healthy energy industry.

I know you mentioned the Gulf of Mexico legislation and the

OPA 1990 amendments and the concerns you have there.

I would like to know if there are other issues this Subcommittee

needs to address to help maintain a healthy energy industry and

if so, what are they? And also, are there other technologies that are

being used overseas that you can't use here?

And if there are, what are they and why aren't they able to be

used here? And not just you, but anyone else on the panel.

Mr. Sleet. The two primary pieces of legislation that concern us

are OPA 1990 and the Gulf of Mexico initiative. The other areas

that are of concern do not come to mind at this point, but we are

in contact with staff and certainly will not hesitate to make you

folks aware of it, and staff has been quite good about meeting with

various members of the industry.

Your question about technology that is used overseas that is not

in the Gulf of Mexico. I am not on the technical side of the busi-

ness, but I do know that within NOIA, there are some of our mem-
bers who tell me that in the area of drilling fluids, there are some

fluids that are able to be used overseas that for one reason or an-

other have not been approved by EPA and are not licensed to be

used in the United States.

That is the primary area that comes to mind.

Mr. Weldon. For the record, if you could provide those to us, we
would appreciate that.

Mr. Sleet. Be happy to do that.

[At the time of printing, no information had been supplied by Mr.

Sleet.]

Mr. Weldon. Anyone else have any response?

Mr. Jennings. I agree OPA 1990 and the Gulf of Mexico legisla-

tion and Clean Water Act are the major issues we are looking at

right now. And I agree with those two. Nothing else we can see.

We will research any technology that is used outside the United

States and provide it to the Committee within the next couple of

weeks.
Mr. Fox. Phillips is not looking for any incentives as far as sup-

porting the exploration in the offshore Gulf of Mexico. However, if

you are asking for something that impacts the use of technology,

the technologies of using 3-D seismic and depth migration are very

time-intensive.

The current leasing period of 5 years tends to put us sometimes

in a position of not being able to completely do some of those stud-

ies in the timeframe that we would like to see.

These depth migrations gain reliability with increased points of

control. After each well we drill, we will run the entire depth mi-

gration again, a process that takes many months to do, and so if

anything, some additional time to evaluate some of those leases
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would make the use of some of these higher and more expensive
technologies more beneficial to us.

Mr. Ortiz. Thank you.
Mr. Green.
Mr. Green. Thank you, Mr. Chairman.
Since we had questions on OPA 1990, I would like to ask Mr.

Gernhofer, where are we at in the issue of the financial responsibil-

ity? Because I know that has been discussed for my year and 5
months I have been here in Congress and I know it is in your agen-
cy-

Mr. Gernhofer. I thought that subject might come up, Con-
gressman.
We issued what is called an "Advance Notice of Proposed Rule-

making". In response to that notice, we received over 1,700 com-
ments, more than we received with any other proposal, from a wide
variety of constituents, not only the traditional oil and gas indus-
try, the States, boat marinas, recreational folks, sports fisherman,
the whole gamut, as well as a number of comments from folks on
the Hill.

I want to make very clear that an ANPR is not a notice of pro-
posed rulemaking. It is a different animal and it basically says to

the public at large and the Congress, "We have this law and we
have questions about how to implement it through the regulatory
process". Then we go through and we ask all of these questions in
that ANPR.
We have divided the responses into two groups—those that are

the substantive policy issues and those that are the legal issues.

We have forwarded the legal questions to the Solicitor and are
awaiting an opinion from the Solicitor as to the legal questions that
have been raised.

We expect that opinion some time in the late summer. We have
pledged to share that with Members of Congress since they have
asked that we provide that analysis to them.

If you would like, I will summarize what the comments are. Basi-
cally, people are opposed to our definitions concerning OPA 1990.
They are opposed to "navigable waters" as being too broad, a defi-

nition which would include, as some have said, two-thirds of the
United States and virtually all of Alaska that isn't perpendicular.

Second, they feel that the $150 million requirement for certifi-

cates of financial responsibility is too high, will bankrupt the in-

dustry, is not reasonable, and is not based on any risk analysis.
Third, most of the commenters responded that not only could they
not afford the insurance coverage, but that the entities that nor-
mally provide such coverage have severe problems with the issue
of direct access for liability purposes.

It is a very tough issue. If we are able, after we have received
all this public input, to craft a reasonable rule that will carry out
the intent of Congress, we will do that.

Failing our ability to do that, we will probably have no choice but
to return to Congress and ask for a technical fix.

Mr. Green. Mr. Chairman, I know we share jurisdiction on that
issue with the Coast Guard Committee, and that might be worth
the effort over the next few months to have a hearing with the
Coast Guard Committee, because I know how important it is to the
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region you and I represent and also Chairman Tauzin from Coast
Guard.
We have to go vote. There are other questions I would like to

submit. One of them was, it was reported that under optimum con-
ditions, that the Gulf of Mexico operators, if they executed their
planned drilling programs, that we would need additional mobile
rigs to drill in South Bay 900 new wells this year, and coming from
the Houston area, particularly with the ship channel, that made
my heart jump on how many more people would be employed.

I wonder if that is really realistic since we are halfway through
the year and if you could just as briefly as possible address it.

Mr. Jennings. The first quarter we drilled 240 wells, so we are
on schedule too.

Mr. Green. So you are on schedule for the 900 plus. Outstand-
ing.

Mr. Ortiz. Thank you. I know that there are some other mem-
bers. Mrs. Bentley had some questions. I have some others on cer-

tification, they have to go through a certification every year.
I was wondering whether they have to pay a fee for that. But we

will submit these questions to you in writing and you can respond
to us.

That concludes the testimony for this hearing today. I want to

thank you for your valuable testimony and insight that you have
shared with us today. We will submit the questions to you and we
want to work with you, and thank you very much. Some of the in-

formation, before we go to Russia, maybe you ought to supply.
[Whereupon, at 3:15 p.m., the Subcommittee was adjourned, and

the following was submitted for the record:]
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Mr. Chairman and Members of the Subcommittee, I am pleased to
appear before you today to testify on emerging technologies and
research being pursued by the Minerals Management Service (MMS)
of the U.S. Department of the Interior.

As you are aware, the MMS has the statutory authority to manage
the leasing, exploration, and the development of mineral
resources on the Outer Continental Shelf (OCS) . In this
capacity, MMS must oversee the development of offshore oil and
gas resources and assure that such developments are conducted in
a safe, pollution-free manner using acceptable technology.

Through its Technology Assessment and Research Program, MMS
supports an active effort to understand the engineering
constraints for offshore operations, especially as related to the
structural integrity of structures and pipelines, the prevention
of pollution, and the technologies necessary to clean up an oil
spill should one occur. In essence, the program provides an
independent assessment of the status of OCS technologies and,
where deemed necessary, investigates technology gaps and provides
leadership in reaching solutions. The program also facilitates a
dialogue among engineers in the industry, the research community,
and MMS in dealing with the many complex issues associated with
offshore oil and gas operations.

The research program was established in 1975 and has become an
integral part of MMS's mission. It was initiated in the spirit
and letter of the Outer Continental Shelf Lands Act which
specifies "The Secretary (of the Interior) . . . shall require, on
all new drilling and production operations, and wherever
practicable, on existing operations, the use of the best
available and safest technologies which the Secretary determines
to be economically feasible wherever failure of equipment would
have a significant effect on safety, health, or the
environment. . ." Information derived from the research is
integrated into offshore operations and is used in making
regulatory decisions pertaining to the issuing of permits and the
reviewing of applications.

The majority of MMS sponsored research is performed not within
the agency but by academic institutions, private industry, and
Government laboratories. Studies are performed in cooperation
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with the offshore industry or with other Government agencies,
Federal, State and foreign. The cooperative approach is
increasingly prevalent, mostly as a result of increasing research
costs and the need to learn from accidents such as the North Sea
Piper Alpha accident, in which there were many fatalities, and
the Prince William Sound oil spill, which though not an offshore
accident, prompted more research on oil spills.

This cooperative aspect of the program also provides an important
multiplier of funding support, currently about 4 to 1, but
probably of egual importance is the discourse it provides with
the industry and other regulatory agencies. The ability to work
together to assess a particular technology or the rationale for
future technical developments helps both industry and Government.
Such cooperation and dialogue allows us to understand each
other's needs and reduces possible conflicts or misunderstandings
concerning the engineering feasibility of an operational
decision. As a result of this dialogue, a valuable exchange of
information is provided between MMS and the industry.

For purposes of program planning, management, and to enhance our
ability to address current technological needs, the program is
divided into four subprograms: operational safety; structures
and pipeline integrity; air-pollution control; and oil-spill
detection, containment, and cleanup. Since the inception of the
program, approximately 225 projects have been conducted, yielding
roughly a thousand technical reports and papers. The program has
proven to be a balanced, comprehensive approach to the
investigation of the regulatory or safety related technologies
associated with the industry's movement into more hostile
frontier environments, while maintaining the existing aging
facilities.

Oil Spill Research Program

The MMS expanded its oil spill response technology program as a

result of the spill in Price William Sound. Much emphasis is
being placed on the burning of spilled oil in place on the
ocean's surface. High burn efficiencies have been measured on
both fresh and weathered crude oil of various types under
laboratory conditions. In-situ oil burning will be tested in
large-scale experiments, and an at-sea test burn was held
recently offshore Newfoundland. The products of combustion,
together with the fate of the oil products are also under
investigation.

Other aspects of the research program include reformulation of
existing dispersants, formulation and tests of oil-treating
agents to enhance collection or burning, mechanical recovery
systems, and spill detection systems.
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The MMS's technological research has developed a new dimension
with the reopening of the only oil spill response test facility
in the United States where full-scale equipment can be tested.
Commissioned in the early 1970 's, the facility was closed in
1988, but was reopened in 1992 and is now managed by MMS. The
Oil and Hazardous Materials Simulated Test Tank (OHMSETT)
facility is capable of simulating a wide range of wave and
meterological conditions, making it possible to test a variety of
devices and techniques for oil spill control in an
environmentally safe setting, under ocean conditions, and before
field evaluations are attempted. The facility is located in
Leonardo, New Jersey and contains an open-air tank 667 feet long
by 65 veet wide and 8 feet deep (holding 2.6 million gallons of
water)

.

3-D Seismic Data and Information and Subsalt Prospects

The evolution of three-dimensional (3-D) seismic data and
information, in conjunction with interactive computer
workstations, has made it possible to more accurately define and
assess the potential for oil and gas occurrence on the OCS,
especially with regard to subsalt prospects. The 3-D information
is used to delineate, in greater detail than that of traditional
two-dimensional (2-D) information, subsurface geologic conditions
associated with the occurrence of natural gas and oil. This
directly results in a better ability to do the following:

* More accurately determine fair market value for the OCS
tracts being offered for lease, including tracts
containing subsalt prospects;

* Assess undiscovered amounts of natural gas and oil;

* Quantify reserves of natural gas and oil on the OCS;
and

* Perform postlease comparative analyses of company-
submitted bids for acceptance or rejection.

Workstations are essential to take full advantage of the 3-D
information as applications have become more sophisticated,
evolving from a data tool to delineate reservoirs for development
and production wells to that of an exploration tool. The role of
3-D seismic data has expanded in recent years. Over 80 percent
of the offshore surveys were 3-D surveys in 1991, while now it is
approaching 100 percent. As a result, acquisition costs have
been coming down and recent innovations have made this
information usable on workstations, whereas in the past super
computers were needed. This is "cutting edge" technology and
changes are rapidly affecting exploration techniques and success
rates. These innovations have made it more accessible to others



within the industry—not just major companies. Independents have
been better able to participate in the Gulf of Mexico because 3-D
seismic technology now makes it easier to identify smaller
prospects.

Improved processing techniques in displaying 3-D seismic
information make it extremely valuable in identifying subsalt
prospects and structures. For many years, it has been known that
significant salt structures exist in the offshore Gulf of Mexico,
not only as domes, but as salt sheets covering upwards of
60 percent of the Gulf of Mexico. The more traditional 2-D
seismic information has problems imaging structures below these
salt bodies. However, specific processing techniques involved
with 3-D seismic are used to enhance and identify prospects below
the salt.

The use and implementation of 3-D seismic technology has opened
up this new "frontier" play of subsalt exploration in the Gulf of
Mexico. The first announced subsalt discovery was made on
Mississippi Canyon Block 211 by Exxon (1990) , which drilled
through some 3,000 feet of salt and encountered oil and gas in
five sands between 10,000 and 13,000 feet in depth. This was
followed by the recent "Mahogany" discovery by Phillips on Ship
Shoal Block 349 in 1993. This prospect was drilled through 3,000
feet of salt to a total depth of 16,500 feet. The areal extent
of the entire Gulf of Mexico subsalt play extends from the High
Island and Garden Banks areas in the Western Gulf across the
Central Gulf to the Mississippi Canyon area near the mouth of the
Mississippi River.

Future Directions in Research

The following areas have been identified as future technological
needs for which MMS will pursue research:

o Safety of Deep-Ocean Operations—Technology and procedures
for well control (blowout prevention) , recontrol of blowing
wells, and shallow gas diversion are being further advanced
to ensure that deepwater sites (i.e., 4,000-6,000 feet) can
be developed with the same reliability and safety as have
been demonstrated for shallow-water sites of the Gulf of
Mexico. Directional drilling is the norm in the offshore
oil and gas industry; however, the industry is now using
true horizontal drilling to extend field developments. The
MMS is assessing this technology to see if existing well
control requirements are adequate or if they can be improved
to reduce potential risks.

o Safety of Existing Aging Structures and Pipelines—

A

systematic verification strategy for regulating old or
damaged structures and pipelines to ensure an acceptable
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level of integrity during their remaining service lives
needs to be determined. With approximately 4,000 structures
and over 20,000 miles of pipelines in the Gulf of Mexico, a
concerted effort is necessary to reduce any potential risks
associated with their continued operation. The MMS recently
sponsored two workshops, one on the safety of offshore
pipelines and the other on reassessment methods for existing
platforms. Among other objectives, we wanted to identify
areas of needed research. Based on these workshops, several
research efforts were initiated to develop assessment
methodologies for both pipelines and platforms. Additional
studies will be conducted to provide an accurate and
detailed knowledge base of existing service conditions to
assess the integrity of offshore platforms and pipeline
systems.

Engine Exhaust Emission Reduction Offshore—The control of
exhaust emissions offshore is essential for oil and gas
operations in California and is increasingly important in
the Gulf of Mexico. The MMS, in cooperation with the
industry, will undertake a development and demonstration
project for reducing nitrogen oxide emissions from gas
turbines to meet existing air quality requirements.

Offshore Earthquake Monitoring and Analysis—Data on the
response of seafloor sediments to earthquake-induced motions
have been scarce, thus, introducing significant uncertainty
into the seismic hazards of offshore structural design. To
reduce this uncertainty, MMS, in cooperation with the
industry, is supporting a program to develop and install
seafloor instrumentation to measure seismic motions. Data
collected will be used to verify, or if necessary, modify
existing codes and standards.

Risk and Reliability of Operations—As operations move into
deeper waters, using new or improved technologies, improved
analytical methodologies are required to ensure safety of
life and property and to avoid pollution. Accident
investigations in recent years, most notably of the
Piper Alpha disaster in the North Sea, reveal that seemingly
simple errors in judgment can trigger a sequence of mishaps
which can lead to catastrophic loss of life and property.
These errors may result from some combination of element and
system design, fabrication, or human error.

The MMS has conducted two workshops on risk and reliability
and has funded studies to determine appropriate risk
analysis procedures for OCS operations and the kinds of
information needed for analysis. Our work in this area will
also be factored into future development of the Safety and
Environmental Management Program, or SEMP, and work being
carried out by industry in accord with RP75, the American
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Petroleum Institute's recommended practice for SEMP
planning.

o Composite Materials for Offshore Operations—Composite
materials are increasingly considered for use in offshore
petroleum production engineering operations. This is

particularly true for deepwater offshore platform and
drilling technologies. Composite materials offer
substantial weight reduction, superior fatigue and corrosion
resistance, outstanding acoustic, vibration damping and

energy absorption, and unlimited potential of innovative
material and structural tailoring to desired stiffness and

strength. Coupled with low maintenance and low total life-

cycle costs and ease of fabrication and construction,
composite materials are an enabling technology ideally
suited for both immediate and future deepwater challenges
and may offer the highest payoff potential in the offshore
operations.

Success in realizing this great potential will require
understanding the existing composites technology base and

its future development, unique structural requirements of

deepwater offshore operations, and economic and reliability
constraints in the use of composites. The MMS last year
sponsored a workshop on composites to identify the gaps

between the state of the art and state of practice and to

determine and prioritize research initiatives aimed at

allowing safe and economical use of composites by the

offshore industry.

It is our understanding that the Bureau of Mines has

conducted extensive composite materials research examining
factors of wear and corrosion that are applicable to a

marine environment. The MMS will consult with the Bureau of

Mines on research needs in this area.

I have highlighted in my testimony some of the research efforts

being sponsored by MMS as the industry moves toward opening the

deep ocean to offshore oil and gas development. Among the other

projects being conducted are studies of deepwater foundation

concerns, (i.e., drilled and grouted piles and hydrates);

deepwater pipeline systems; ice scouring and permafrost in the

Arctic; and oil-spill and containment procedures for both open

ocean and Arctic conditions.

A concerted effort is being made by the industry, as well as MMS

and other regulatory agencies, to meet these challenges. The

industry has historically demonstrated the ability to develop the

required technologies to meet needs arising from a move into new

areas. Because of the extensive research being conducted by both

Government and industry and the continual accumulation of
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frontier area experience, the future holds much promise for
further developments.

Mr. Chairman, this concludes my prepared remarks. However, I will
be pleased to answer any questions the Subcommittee may have.

82-463 0-94
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Good afternoon, Mr. Chairman and members of the Subcommittee. I am

Bob Sleet, Vice President and Treasurer of Global Marine Inc. Our

company is primarily engaged in offshore drilling around the world

with 12 units currently located and working in the Gulf of Mexico.

We also participate in oil and gas exploration, development and

production and provide drilling management services on a turnkey

management basis. Today I am testifying on behalf of the more than

260 members of the National Ocean Industries Association, or NOIA.

NOIA is the only national trade association that represents all

sectors of the domestic offshore oil and natural gas industry,

including drillers, producers, service companies and manufacturers.

Our industry is able to perform tasks today that were almost

unthinkable a decade ago. Water depth drilling and production

records continue to be broken, reservoirs are produced more

efficiently through horizontal drilling, hydrocarbon structures are

more clearly seen through improved seismic interpretation and our

1120 G Street, N.W., Suite 900, Washington, D.C. 20005 (202)347-6900 FAX (202) 347-8650
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record of excellence in environmental areas continues to grow. The

result of these advances is that the Gulf of Mexico, once

considered to be a mature gas province, is an area full of many

exciting new opportunities for both natural gas and oil.

The potential implications of these new technological advancements

are more jobs, increased revenue to the federal government and

increased economic and energy security. As an example of this,

lease sale 147 held in March in the Central Gulf of Mexico yielded

more bids than the past two Gulf sales combined. A total of 63

companies offered 277 million dollars in high bids for 375 tracts

offshore Louisiana, Mississippi and Alabama.

It is critical to point out that these technological advancements

result from the need for industry to become more efficient - to do

more for less. Further, this too is critical, industry is willing

to spend money for the technological advancements as long as there

is some certainty that the range of prices for natural gas and oil

is stable and there is some parity in price between natural gas and

oil.

The deepwater Gulf of Mexico, generally defined as deeper than

1,500 feet, is one of the most promising offshore areas open to

exploration and production. This area has heretofore been open only

to the larger companies because of the risk and very high capital

cost of both exploration and development. While industry has

created the technology to explore in and produce from the
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deepwater, the high costs associated with deepwater operations

under today's prices for oil and natural gas make many of the

potential fields uneconomic to produce. With hydrocarbon estimates

as high as 15 billion barrels of oil eguivalent, as compared to

Prudhoe Bay's initial reserves of 13 billion barrels, the deepwater

Gulf has the potential to, by the end of this decade, create up to

100,000 new jobs, increase federal revenues by 6 to 10 billion

dollars, reduce the federal debt by 5 to 9 billion dollars and, by

the year 2017, improve the foreign trade balance by 23 billion

dollars. More specifically, one of our member companies began

producing from a deepwater field earlier this year. Eighty percent

of the project's total cost of 1.2 billion dollars was spent in the

U.S. More than 900 companies in 33 states and the District of

Columbia received direct contracts to work on this project. The

number of jobs multiplies considerably when you consider

subcontracts let by these direct contractors. However, to fully

recognize the potential benefits of the deepwater Gulf of Mexico,

some economic assistance from the federal government is necessary

to encourage industry's investment.

The deepwater is not just an area for the largest of the offshore

operators. An independent producer in our membership is very active

in the deepwater today, and once the transportation infrastructure

is in place, even more companies will be able to venture into these

areas.

The evolution of three-dimensional seismic processing of
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geophysical data has allowed many companies to take a second look

at existing fields and hydrocarbon structures that for various

reasons were passed over previously. Spurred by advancements and

affordability, 3-D seismic has allowed many companies a better

picture of hydrocarbon reserves and to even peer below the salt

structures prevalent in the Gulf of Mexico. As a result, the

subsalt play has aroused a great deal of renewed interest in the

Gulf of Mexico. This means more work for the entire spectrum of the

offshore industry. There is a significant multiplier effect, for

example, every 1 million dollars invested in an offshore project

results in 20 jobs being created. For every 10 jobs that are

created offshore, 37 are created onshore.

NOIA held its annual meeting here in Washington last month, and

despite the hard times our industry has faced, the overall word

from our membership was positive. The industry has the potential to

increase domestic production considerably, bring along new jobs,

increase revenue to the federal government and lower the country's

annual bill for imported oil. However, our membership is also

greatly concerned by proposals which would have serious negative

implications for the health of the Gulf Coast and the energy

industry.

One example is implementation of the Oil Pollution Act of 1990.

This legislation, more than any other in recent history, if rigidly

implemented, could do grievous harm to the domestic energy

industry. Under the definitions of offshore facility and navigable
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waters of the U.S., one could make an argument that even the U.S.

Capitol building is an offshore facility. There are serious

problems with strict implementation of the statute, and the

required 150 million dollar certificate of financial responsibility

does not even consider the relative risks of an offshore spill.

This requirement is inherently unfair as it creates a business

barrier that smaller operators cannot overcome. These regulations

could not only eliminate the potential implications of the new

technologies we are talking about today, they could eliminate a

host of the companies operating offshore. That, in turn, would mean

no work for the companies that drill the wells and provide other

products and services for the producers. Implementation of OPA'90

in its present form would likely put into jeopardy the current

number of rigs operating in the Gulf of Mexico, 127, not to mention

the employment of each of the 75-90 individuals who work on each

unit. It is our belief that Congress did not have these results in

mind when it passed OPA'90.

The industry is further concerned about a piece of broad-reaching

legislation, known as the Gulf of Mexico Initiative, that would

greatly increase the scope of EPA's mandate in the Gulf of Mexico

and greatly expand its jurisdiction and authority despite the

agency's single-mission mandate. There are no provisions for cost-

benefit assessments or peer-reviewed science within the proposed

legislative initiatives. Further, the bills ignore the multiple

resource use of the Gulf of Mexico by not providing for full

business and industry participation. Rather than working with a new
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bureaucracy, the industry would prefer to work within the existing

Gulf of Mexico program headquartered at Stennis Space Center.

I will conclude my comments as to the potential of the domestic

offshore by quoting from a paper on natural gas written by Gary L.

Lore of the Minerals Management Service: "Considerable quantities

of unproved reserves exist in new field discoveries and in old

fields. Continued activity in these old fields and plays spurred by

the application of new technologies have resulted in new reservoir

discoveries in old fields and new field discoveries in old plays.

Current assessments of undiscovered resources under favorable

economic scenarios may exceed the volume of proved natural gas

reserves to date."

Given the current situation in the U.S., with declining reserves

and production of natural gas and oil and increasing demand for

energy, we believe it is incumbent upon Congress to work with

industry to search for ways to maintain a healthy energy industry.

A healthy domestic energy industry is in the public interest. Thank

you for this opportunity to testify, and I will answer any

questions you may have.
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Good afternoon, Mr. Chairman. My name is William F. Jennings and I am the Vice

President of Noble Drilling Inc., based in Lafayette, Louisiana. I appear today on behalf of the

International Association of Drilling Contractors (IADC). IADC is a trade association

representing virtually all oil and gas drilling contractors operating worldwide, both onshore and

offshore, including all contractors operating offshore in U.S. waters. IADC is pleased to have

the opportunity to provide testimony on the state of offshore technology and training.

Your invitation specified that we address the issue of well control. Accordingly,

representing the drilling industry, I will confine my remarks to the technology primarily

associated with the drilling mode, not the production mode.

The well control systems used by the drilling industry have proven highly dependable.

The primary control system consists of the BOP (Blow Out Preventer) stack (and/or diverter),

choke manifold, safety valves, and associated piping and valves. The well control system is

tested weekly with no more than seven days between tests (time extensions can be granted by

MMS). Results of the test are logged in the daily drilling report and checked by MMS on each

visit to the well site.

Blowout preventer systems are designed and installed for the purpose of preventing the

uncontrolled flow of fluids from the well. The preventer system is rated for pressures exceeding

any pressure expected at the surface during the well program. The "BOP stack" consists of

components stacked vertically around the pipe (drill string or casing) designed to contain the

formation fluids encountered within the well bore.. Each element of the stack is independently

controlled allowing for several components to be activated together or in sequences.

An accumulator system is utilized for control of the stack. This storage of fluid under

pressure is designed to exceed a normal cycle requirement by 50% without recharging. Closing
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speeds for the functions of the stack are regulated and rigidly enforced. Control stations are

mounted in readily accessible areas with a remote operating panel mounted a safe distance from

the well bore. Each station is tested weekly to ensure it can open and close the stack in a timely

manner. Test results are recorded in the daily drilling log. Also mounted on the stack are the

choke and "kill valves". The choke valve is used to direct the flow of fluids to the choke

manifold. The kill valve is used as an inlet to direct fluids into the well bore to "kill" the well.

A bank of high pressure valves are arranged on the rig floor and called the choke

manifold. Fluid flow from the BOP is directed through a choke to control the flow on one side

of the manifold. Through the "kill line" side of the manifold, fluids can be directed to the well

bore to kill the well. This allows circulation with the well bore so the pressure can be bled off

at a controlled rate and new fluids introduced into the well to kill it. Like the BOP, this system

is also designed with backup in place in case of component failure and is tested weekly with test

results recorded in the daily drilling log.

Safety valves are maintained in the drill string to prevent the flow of fluids through the

pipe. These valves undergo the same rigid testing and documentation as the BOP and the choke

manifold. Also, like the other components of the well control system, the safety valves have

backups in case of failure.

In some drilling areas we have encountered sour gas and have had to develop protection

for the BOP to handle hydrogen sulfide and carbon dioxide. In deeper waters we have

developed the sub-sea stack which is landed and sits on the bottom of the sea bed. With

horizontal drilling we have had to develop the rotating annular preventer. A rotating annular

preventer differs from the conventional annular BOP by a set of seals made to allow the drill

pipe sealing element to rotate. This rotation allows the well to be closed in and still enable



drilling. This greater control is of particular importance in pollution prevention as fluids coming

up the bore can be directed and produced or recovered.

Training of the personnel in the offshore environment is our highest priority function.

Each individual involved in the drilling operation is certified in well control for that job. This

certification must be by a MMS-approved school and recertification must be obtained each year.

Emergency drills simulating well control problems are conducted routinely with the response

time recorded on the daily drilling log. Drills are initiated in both announced and unannounced

sessions and reviewed by supervisors at the well site. Continuing education in well control is

conducted on board the rigs as well as in certified third party schools. In the schools, students

are given hands-on training with simulators programmed to duplicate actual case histories and

situations created by the instructor.

IADC conducts annual international well control conferences where system and

'
'technology developments obtained from research and development or operation procedures can

be presented and discussed. IADC well control conferences have developed into fora in which

oil companies, drilling contractors, and service companies can exchange views concerning new

and innovative well control technology, training methods and safety standards. In 1994 alone,

IADC will host well control conferences in Norway, Singapore, and the U.S.

To respond to the industry's need for quality training, IADC is developing a "Model

Well Control" program to establish uniform standards for well control training schools

worldwide. This program establishes minimum training guidelines for fundamental and

supervisory job skills required to perform effective well control operations on the rig. The main

purpose of the program is to develop a core well control training curriculum which:

• Identifies fundamental well control concepts.
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• Emphasizes fundamental job skills other than those related to rig-specific equipment,

maintenance and safety training.

• Is applicable worldwide.

• Targets rig operating personnel.

• Specifies performance criteria that encompasses the following:

• Recognition of well control events.

• Measurement of current well parameters.

• Proper response to observations and measurements.

We are moving to establish a comprehensive IADC format well control training school

accreditation program during 1994. The accreditation system will recognize training schools

which meet IADC established criteria, and will be available in areas of the world where there

are currently no well defined regulatory regimes regarding well control. In addition, IADC

seeks eventually to be recognized by government entities such as the U.S. Minerals Management

Service as an official accrediting agency.

If I can furnish the Subcommittee any other technical information supporting this

statement, please advise me or IADC. Thank you again for this opportunity to highlight the

sound technology and safety practices of the offshore drilling industry.
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Executive Summary

I thank you for the invitation to participate in todays hearing. I

would like to discuss the Double Good Theory • "Advanced
Technologies and Practices that do Both Environmental and
Economic Good" and its importance to the Gulf of Mexico and the OCS.

Formerly, the oil industry believed that "the environment" cost you
money and jobs. Not long ago, the most hated words in an oil man's
vocabulary were: (1) Environmentalists, (2) Lawyers, and (3) OPEC & Oil

Prices. Subsequently the oil industry took the environmentalists head on
and spent billions. They hired lawyers & when that failed they hired

environmentalists.

However, a major change has occurred in the past few years in the

oil Industry. Since 1990, U.S. companies (large and small) have developed

advanced technologies and practices for application in the oil and gas
industry that have double benefits - save the environment, and dollars for

the Industries that develop or use them. These technologies or practices

are redefining the playing field. In the 90's the oil industry Is developing

a proactive approach to environmentalism with bold new corporate

environmental policies that: (1) consider environment first in investment

decisions, (2) operate with small ecological footprints, and (3) comply
with environmental regulations (no red or yellow lights).



I have recently put together two panel discussions at national
conferences in which industry representatives (Chevron, Conoco, Inc., and
Mag-Well Inc.) discussed their new double good technologies and practices.
I would like to discuss the concept and give a few examples of
technologies or practices and hand out a few articles about them. Because
these technologies save or make industry dollars, they are more effective
than regulation. This proactive approach should be the rule and not the
exception.

If Congress were to focus national attention and the media on the
Importance of the Double Good Theory, they could save the environment,
money, and create Jobs all at the same time.
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Best Practices' Put Environment First

Editor's Note: Thefollowingnnicles,

reprinted from the June. July anil August

issues of The American Oil & Cm Re-

porter, highlight environmental "besi

practices" developed by Conoco, Inc. The

first article is based on the nuthor's pre-

sentation for the Society of Petroleum

Engineers' 1993 Distinguished Lecturer

Scries, and discusses lhc best practices

philosophy and some relatively non-tech-

nicnl nnd common-sense environmental

solutions for the industry. The second

article examines a hydrocaron vapor re-

covery unit for crude oil production fa-

cilities, and the third article reviews an

aromatics recovery unit for natural gas

glycol dehydration separators.

By Robert D. Kikcr

MIDLAND, TX.-Thc environmental

maxim lor today's oil and gas industry

must be to "leave light footprints, ornone

at all." Application of that principle-ad-

vocated last year in the Society of Petro-

leum Engineers' Distinguished Lecturer

Series by Terry Thocm, Conoco's inter-

national nianagei of environmental al-

fairs-is central to improving the way our

industry is perceived by society.

But doing so require* that the industry

change some of its past practices. "The

way we have always done it" is not a

satisfactory response to minimizing the

industry's environmental impact. Ulti-

mately, a commitment must be made at

the engineering level to provide better

technology and belter practices for envi-

ronmental protection

To address environmental concerns.

Conoco has established a set of guiding

environmental principles (Table 1) that

includes a standard for sustainable, cost-

effective development. Adherence to this

standard has required Conoco engineers

to be more aware of environmental con-

siderations This awareness is a key cle-

ment in developing new environmental

initiatives and identifying successful pro-

grams.

The principle of sustainable develop-

ment, as adopted by the United Nations'

World Commission on Environment and

Development, is defined as"developmenl

that meets the needs of the present with-

out compromising the ability of future

generations to meet theirs." Such devel-

opment musi.ofcoursc.be cosi-cffcctivc.

But in many cases, environmental engi-

neering delivers its own set of cost ben-

efits.

Conoco Environmental
Principles

Adherence to corporate environ-

mental policies

Full compliance with all appli-

cable environmental laws and

regulations

Taking actions beyond regula-

tory requirements that yield sus-

tainable development and envi-

ronmental benefit at reasonable

cost

Taking reasonable action to influ-

ence partnerships and joint ven-

ture operations, where we do not

have control, to subscribe to our

environmental initiatives

For sustainable development on a cost

effective basts to occur, engineers must

be aware of environmental protection ini-

tiatives and programs, or "best practices."

related to their areas of operation, and

must strive to incoiporate those practices

as well as develop new ones.

Often this requires a change in engi-

neering perspective. Environmental pro-

tection is frequently viewed as an after-

the-fact process that only adds costs or

complexity to a project or operation. In-

stead of this win/lose perspective, envi-

ronmental protection needs to be viewed

from a win/win position. Engineers must

be proactive in integrating environmental

interests with traditional efforts so that lhc

environment is protected al some cost

benefit, or without burdening die project.

In lliai spirit. Conoco's Midland divi-

sion has developed and implemented a

number of best practices or initiatives.

Some are very basic and almost common

sense, while others are more complex.

Suriacc/Grouiidwntci Protection

A best practice task force of engineers

nnd operating personnel in Midland evalu-

ated two fields that had numerous leaks.

The best practice guidelines they devel-

oped improved environmental perfor-

mance, nnd significantly reduced lcak-

a8c -

„
Extensive leak investigations on all

discharges of more than 50 barrels, in-

cluding videos and formal reports, pro-

vided such data as location, type of dis-

charge, and cnuse. With detailed leak re-

ports, ihe team was able to zero in on

causes, noi symptoms, and develop engi-

neering and operating guidelines lo pre-

vent fuiurcdischnrgcs and minimize waste

cleanup. Although the initial process was -

actually reactive and not pro-active, it

provided lhc impetus for expanding

Conoco's best practices concepts.

The study developed guidelines for

fiberglass pipe selection and installation,

tnnk: installHtions-new or relocalcd-and

coatcd-stccl line specificntions and in-

stallations. And while the guidelines gen-

erally adhere to American Petroleum ln-

siiiuie, American Society ot Mechanical

Engineers, and othcrrclaicd recommended

practices, they arc written in a much more

concise manner lor easy reference by en-

gineers nnd operations personnel.

Best practices were developed for se-

lectively replacing gathering lines, in-

cluding 6-ycar-old steel lines thai hnd

calhochc protection interference, fiber-

glass and steel lines thai were improperly

designed and had improper makeup, and

ccmcni-lincd pipe with improper joint

closure.

The effort was cost effective. Savings

from the leak investigation and cleiuiup

will pay forthe investment, and the poten-

tial cost of future liabilities has been re-

duced.

Sumps And Pits

Conoco's environmental best practice

in a sump renovation program resulted in

lhc elimination of more than 50 percent

(more than 300) of the Midland division's

sumps. Remaining sumps were either

upgraded lo double-lined, below-ground

sumps with visual leak detection, or were

replaced whh above-ground sumps.

ThiN initiative was originated to ensure

sumps could not be considered as under-

ground storage tanks. However, it led to

lhc consolidation of tank batteries, result-

ing in further reduction of operational

expenses.

Another initiative in soil/groundwaier

protection was an innovative design lor a

drilling reserve pit. The new design not

only reduces the pit's environmental im-

pact, but also provides substantial cost

savings. The inverted V-shape reserve

pit . called a 'Stealth" or "V" pit, provides

some major advantages

The "V" pit design results in an aver-

age cost savings of $10,000. It is 60 per-

cent less expensive to build and operate

than a conventional pit, and with 25 per-

cent less surface area, reclamation is

quicker and easier. Only 20 hours arc
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Conoco's "V" pit design results in an average cost savings of SI 0,000. It Is 60 percent I

expansive to build and operate than a conventional pit.

required Tor construction versus 34 hours

Tor conventional pits. In addition, solids

settling is enhanced with a 55 percent

reduction of solids.

Conoco's program to help minimize

potential surface conlnminution is evalu-

ating designs to provide secondary con-

tainment for chemical storage with a goal

of eliminating chemical leaks.

One resulting solution is a "barbecue

pil'Mype enclosure to protect areas around

chcmicnl pump fillings, where mosi

chemical leaks occur. For the price of one,

often expensive, chemical cleanup, sev-

ei al chemical containment enclosures can

be built.

Propane Convened Trucks

In 1990-91. Conoco's Midland divi-

sion convened all 200 of its Permian

Basin pickup trucks to dual fuel system^

The average Insinuation cosi of SI. 150

was offset by a reduction of 5.4 cents per

mile in operating costs. Average payout

for the conversion was 12 months per

vehicle. Employees report no change in

post-conversion performance.

With more than 5 million miles a ycai

successfully logged in the Penman Basin,

the program has been expanded to

Conoco's enure exploration and produc-

tion division.

These best practices, and the need for

developing many more, point out the ever-

critieal role of engineering in addressing

environmental questions. Successful in-

icgration of this environmental perspec-

tive, within the industry's planning and

design process icquucs awareness.

For environmental initiatives to suc-

ceed, or even get started, petroleum engi-

neers must be actively engaged in Icani-

niK about and applying environmental

heal pnictiecs. O

ROBERT D. KIKER is director of

safety, health . environmentaland regit

latory affairs far Conoco's Midland
Division. He has a U.S. in petroleum

engineeringfrom Texas Tech Univer-

sity, and has been a member of the

Society ofPetroleum Engineers since

1957,'

Environmental 'Best Practices'

Vapor Recovery Uses Produced Water
By W.G. "Bill" Webb

MIDLAND, TX.-litgh volumes of

produced water and low volumes of hy-

drocarbon tank vapors characterize many
hundreds of West Texas production la-

cililics. Both situations require properhan-

dling procedures, and in particular, vapor

emissions have come under increasingly

stringent state and federal controls.

The need to resolve these disposal situ-

ations, and the contrast between the oppo-

site extremes of water and gas volumes,

inspired production personnel inConoco's

Midland Division lo consider whether the

two problems might have acommon reso-

lution. What resulted was a simple, cost-

effective system that uses produced water

and a jet pump to recover low-volume

vapors.

The "Vapor Jet" system was encour-

aged and developed through a "Best Prac-

tices" program insliluied by die Midland

Division. Derived from Conoco's envi-

ronmental precept of "sustainable dcvel-

opmenionaeosieflectivcbasii>."ihcBe.si

Practices program encourages awareness

and application of successful environ-

mental solutions which, in effect, chal-

lenge petroleum engineers to also l>c en-

vironmental engineers

Traditional vapor recovery systems

have generally had a bad reputation among
production facility personnel. The com-

pressor-based systems most commonly
installed in larger, highei vapoi -volume

facilities, are often looked on as high-

maintenance items that have little to do

with the facility's primary operations.

For smaller production facilities,

where vapor volumes arc below the

20.000-25.OOO cubic feet a day minimum
efficiency range of traditional vapor re-

covery systems, there has not been an

economic ollei native for recovery. As n

result, hydrocarbon tank vapors from these

low-volume futilities have usually been

vented or flared.

The Vapor Jet, however, has no mini-

mum volume limitation. And in the face

of the Clean Air Act Amendments of

1 990 and resulting regulation of air emis-

sions (sec accompanying sidebar), this

low-volume capability is of critical im-

portance lo many small facilities. In some
cases, it may be the difference between

continued operations and shutting down
the facility.

Even modest amounts of vented vapor

can make a significant contribution lo

overall emissions. In the Permian Basin,

for instance, total emissions of 25 tons of

volatile organic carbons pet year (the trig-

gering level for air emission permitting)

could be retched by venting lets than 5

Mcf/d of the urea's natural ga>:.
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Design And Operation

The patented Vapor Jet system cm-
ploys a Jet pump, altoknown as a veniuri,

educlor orejector, loenlrain low-pressure

tank vapors In a e'.rcam of high-velocity

production water (see Figures 1 and 2).

Hydrocarbon vapors, held at near-at-

moiphorlc pressure in the storage tanks,

are piped to die Jet pump whore they ore

entrained in the water stream. The water

with enirained vapors it discharged from

iho Jet pump and piped to the production

facility 'i low-pressure separation system.

Vapors are separated and sold with

other lease gas, or injected in a waterflood

or water disposal system, Produced water

is returned to storage for flintier degas-

sing and re-use, disposal or waterflood

injection.

The Vapor Jet's simple design and

operation help keep capital and opera-

tional expenses to a mintmum-a critical

factor at marginal production facilities. In

West Texas applications (where vapor

volumes range from at little as S Mcf/d to

25 Mcf/d), the system has reduced

Conoco's costs by one-half to ihrec-

fouiths overconventional vapor recovery

unit configurations.

The equipment, basically a Jet pump,
centrifugal pump and drive motor, and

piping to transport the produced water, is

all inexpensive, off-the-shelf equipment.

Hardware for a two-four lank facility runs

$5,000-$6,000. Installation costs will gen-

erally add an additional $5,000-}; 10,000

to the total cost. In contrast, the compo-

nent costs alone for a small vapor recov-

ery unii (rated for 30 Mcf/d at 25 psi

discharge in sour service) ranges from

$10,000 to $13,000.

The main operating expenso for the

Vapor Jet It the cost of electrical power;

maintenance expenses are minimal . In 20

applications by the Midland Division.

Vapor Jet maintenance costs have boon as

TABLE 1

I to Emit, TPY
Major Seutes
Tins III MAOT Apptlss

two V Permll Applies

Vapor Jet A* Ptocbm Enhancement

System
without
Vapor Jet as Control

little as $250 a year. A "major mainte-

nance" allowance of only $500 is sched-

uled every five years.

By contrast, operation of conventional

vapor recovery units (In addition to elec-

trical costs), includes the cost* oflubricai -

ing oil . niutine maintenance, and pet iodic

compressor overhauls. Rased on the op-

eration of 30 vapor recovery units (SO

Mcf/d capacity) in West Texas, Conoco's

average yearly maintenancecoMs per unii

arc $3,600-$4,200. In addition, a $2,500

compressor overhaul every five years is

generally required.

Impacts Of CA

A

Anolliei Important factor in the eco-

nomics of vapor recovery Is Ihc impact of

regulation. The Clean Air Act Amend-
inenta of 1 990 and ensuing state air emis-

sion standards now regulate and enforce

by fee and fine, air emissions from oil

production facilities. Hydrocarbon lank

vapors arc often largo contributors to a

facility's total emissions.

As a result, today's operational eco-

nomics must include the expense of re-

covering lank vapors. The cost ofregula-

tory compliance with storage lank emis-

sions standards has become an important

factor in a lease's profliablllty-niid fre-

quently in Its continued operation.

In dealing with production facility

emissions, operators must be aware that

the difference between classifying the

Vapor Jet system as a process enhance-

ment, or as a control technology , could be

significant in establishing a facility's po-

tential to emit, as used in the definition of

"major source" under the air toxic* and

licnnil provisions of the CAA amend-

ments.

The CAA's definition of a major

source means any stationary source "that

emits or has the potential to emit not

considering control , . . 10 tons per year or

more ofany hazardous air pollutant, or 25

tons per year or more of any combination

of hazardous air pollutants."

Conoco believes thai equipment modi-

fications, such as Die Vapor Jel system,

which Is designed to maximize lheamount

of resalsble produois (i.e. economically

justified on these incuts), should not be

construed as air pollution controls, even

ihougbemlssionstolhccnvlronmemmay

be reduced. This interpretation, if accepted

by the regulators, will eliminate the need

for permTtiing under Title V and use of

maximum achievable control technology

(MACT) under Title III of the CAA.
Take for example, a system that is

emitting 20 tons n year (TPY) of a haz-

ardous air pollutant (such as benzene), as

Illustrated in Case I in Table I Wilhoul

any type of vapor recovery system, the

FIGURE 1

Vapor Jet Byatam

ToQasSalat Qm Water^^^S

Gas Entrained f 1 ^^^^^
in Winer 1 \* W I
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actual emissions and "poicntial io emit"
for thai system is the same 20 TPY. It

would be classified as a major source
under the CA A. Title IIIMACT and Title

V permits would apply to this facility.

In Case 2, the same system was filled

with the Vapor Jel system, which reduced
its actual emission of the hazardous air

pollutant to 2 TPY. Since the Vapor Jet

system was classified as control technol-

ogy, the potential to emit for ihe system
remains 20 TPY. and it would still he
defined as a major source, and be subject

io Title III MACT and Title V permitting

With die Vapor Jel system installed us

a process enhancement io provide eco-

nomic benefits (Ctse 3). the production

facility's potential u> emii would be the

same as its actual emissions, 2 TPY, and
the facility is no longer u major source.

Look For Innovations

The Vapor Jet system, like many of the

environmentally oriented innovations

developed by the Midland Division, re-

sulted in large part from engineers first

being aware of ihe situation, and then

proactivcly looking for solutions.

When oil and gas engineers view envi-

ronmental engineering as a job priority,

the results can be very rewarding. In the

case of the Vapor Jet system, a simple
combination of hardware and available

resource* has resulted in » system thai

may ultimately allow the continued op-
eration of hundreds of Wesi Texas pro-
duction facilities. O

W.G. "BILL" WEBB is area pro-

duction manager for Conoco' s Mid-
land Division. A 21 -year Conoco
employee. Wehh has worked as an
engineer and production supervisor

in Louisiana. Oklahoma. Texas and
Canada He has a US. in petroleum
engineering from Isiuisiana State Uni-
versity

Environmental 'Best Practices

'

Recovered Products Pay Cost Of ARU
By Michael S. Choi

HOUSTON-Aromaticcmissionsfrom
glycol dehydrators threaten production

facilities with an added economic burden
as 0|>eiaiors face compliance with in-

creasingly Mrillgcnl slulc and federal nil

quality standards. For many production
facilities, these emissions may be the only
source that exceeds regulatory limits.

But the impaci of the Clean Air Aci
Amendments of 1990 and related stale

standards may be significantly lessened
through the cost-effective utilization of a

process enhancement developed by
Conoco called an aromaiics recovery unit

(ARU).
As an enhancement to standard glycol

dehydratoi unils (GDUs). the patented

ARU recovers hydrocarbons that are nor-
mally vcnied along wuh waier vapor to

the atmosphere during glycol regenera-

tion. Installed to maximize products re-

covery and profits from operations, this

economics-driven ARU process enhance-
ment can help establish much lower facil-

ity emissions in advance ol regulatory

control,

Mosi naiural gas sale contracts limit

water content to seven pounds or less per
million standard cubic feet of gas. A vari-

ety of meihods to dehydrate the gas are

used to achieve these low water contents.

Among the most popular is the desiccani,

methylene glycol (TEG).
In addition to having good waicr ab-

sorption characteristics, teg has a high
affinity foraromaiichydrocmbons. When
used to dehydrate natural gas thai con-
tains aromatic compounds. TEG readily

absorbs the aromaiics along wlih the wa-
ter vapor.

Aromaiics and waicr are removed by
healing ihe TKG stream. The vaporized

water and hydrocarbons released by the

glycol duiing ihis lcgcncralinn process

arc commonly piped lu a sump, which
collects a small amount of condensate.
The majoriiy of the aromaiics, however,
are venied to the atmosphere along wiih

the water vapor.

Impact Of CAAA
While iheGDU condensaie lhat reaches

the ground can contribute to soil and
ground walei eonuiiniiiiilioii. the major
poini of concern centers on provisions of
the Clean Air Aci Amendments as they

relate io venting aromaiics io the atmo-
sphere. Of ihe l«9 hazardous air pollut-

ants listed by ihe CAAA. the BTEX Com-
ponents of aromatic hydrocarbons (ben-

zene, loluene, ethyl benzene and xylenes)
and N-hcxanc appear io be Ihe mosl
n oublcsome lor oil and gas pi oduccrs.Bui

noi all dchydralor vents contain aromatic

hydrocarbons The amount of BTEX Is

dcpcndcni on their concentrations. in the

naiural gas. and to a lesser degree, Ihe

operating conditions in ihe dchydraior.

When present, however. GDU aro-

matic emissions can make a significani

contribution to a production facility's

ovei all emission le»els. A 1 990 survey by
the state of Louisiana which examined
191 GDUs that used TEG, Indicated thai

an average 0.93 Ions of BTEX a ycu arc

emitted for every million standard cubic

feel a day of gas thai is processed. And
these averages obscure a wide range of

emissions. Some GDUs can emit as much

as thice tons-four ions ofBTEX a year per
standard million cubic feet of daily gas

production, while others emit consider-

ably less.

Recognizing the potential air quality

problem associated with GDUs. many
companies have invcstigatcd-wiih vary-

ing degrees of success-ways to reduce or

eliminate BTEX emissions. In November
1990. Conoco's Houston-based Produc-
tion Technology Group put its first ARU
in Ihe field. Five units are now in opera-
tion, and the design has proven to be very

cost-effective The incremental cosl of
the first ARU, designed to accommodate
the emissions from a high-pressure, 30
MMcl'/d dchydraior. was $30,000. The
value ofrecovered pnxJucls wascsiinuilcd
io be $42,950 a year.

The lecoveied products Included six

barrels a day of condensaie (valued ai $20
a barrel) recovered in the condensate and
glycol flash separators, and 26 Mcf/d of
fuel gas valued ai $1 .30 an MMBlu. Pay-
out for the ARU was calculated to be cighl

months, and the corresponding annual
rate of return on investment was 147

percent.

OlheriKJlciiliuI economic benefits may
also Ik derived from installation of an
ARU. For example. Louisiana has initi-

ated a fee of $ 1 00 a ion of benzene omis-
sions over 260 pounds a year. Since it has
been shown thai the ARU virtually elimi-

utiles till hazardous air pollutant emis-
sions, Ihe fee would not apply to dehydra-
tors wiih ARUs.

Design And Operation

The ARU is a very simple system from
a process as well as a mcchunicul perspec-
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live. Easy to operate and maintain, die

unit's operation is virtually transparent.

The equipment is standard oil Held issue

familiar to most operation personnel, com-
ponents are relatively small and simply

instrumented, and the unit can he used lor

new GDUs or as a retrofit for existing

units.

The process consists of condensation

of llic still's overhead vapors, separation

of the respective phases, and incineration

of the non-condensable vapor in a sepa-

rate burner located within the fire lube of

Ihe reboilcr. The BTEX-rich hydrocar-

bon liquid recovered in the condensate

separator may be very stable, and can

oficn be pumped straight to the stock lank

for sale.

The solubility of aromatic hydrocar-

bons in water, especially benzene, is very

high, so care must be taken in water dis-

posal. Onshore, it may be injected into a

disposal well. Offshore, the water may be

blended with platform-produced watcrfor

disposal.

To reduce the amount of non-condens-

able vapor that mutt be incinerated, a

glycol flash separator should also be in-

corporated as a pan of the ARU ciiliiuicc-

mcnl. The Hash separutor also prevents

excessive hydrocarbon liquid carry-over

in the rich glycol from reuching the

tcboiler.

Figure 1 Illustrates the How of glycol

through a GDU fitted with an aiomalics

recovery unit. On exiling the veiliuil still

of ihc ODU regenerator (1), vapors that

The aromatic recovery unit (ARU) enhances the operation ol standard glycol dehydrators
by maximizing emlttlone lecovery and prollla, while eliminating venting to the atmo-

would normally tlow unimpeded into the

atmosphere enter the ARU There ihey

are further cooled and partially liquefied

in a condenser (2). The condensed watei

and aromatic hydrocarbon steam, along

whh some non-condensable vapors, flows

to a small three-phase separator (3). The
hydrocarbon liquids, composed prima-

rily of aromailcs. are pumped to a hydro-

carbon treating vessel (4) Water ispumped
to the saltwater disposal system (.")), and

any remaining non -condensable vapors

FIGURE 1 Glycol Dehydrator With Aromatic Recovery Unit

Additional benefits

In addition lo cost-effective recovery

Ofaromatic hydrocarbon emissions, field

operations have shown that the AKU also

recovers heavier, paraffinic hydrocarbons.

Life of ihc reboilcr lire tube is im-

proved because hydrocarbon condensate

captured ill the Hash sepataloi is recov-

ered before entering ihc reboilcr, reduc-

ing the possibility ofcoking and hot spots.

The ARU also improves liie glycol

regeneration process by inducing a slight

vacuum lothcrcboilcrsyslcm.lt is impor-

tant to have little to no back pressure on

the regenerator for two reasons:

GDI) regenerator vessels are built lo

operate oi nearly atmospheric pressures.

It has been repotted that some companies
experienced rupture of the reboilcr shell

when other extraction methods were ai-

Icmplcd that placed back pressure on ihc

regenerator.

Additional reboilcr back pressure-

above atmospheric pressure raises the tem-

perature required to regenerate TF.O lo

the desired purity. A temperature, of 374

degrees I-" (190 degrees C) is needed to

achieve 99 percent pure THG at atmo-

spheric pressure. Any back pressure re-

sults in lower quality TEG at the same
temperature. Raising the working tem-

perature compensates for the higher pres-

sures, but pushes the TEG toward its

degradation temperature of 420 de-

grees F.

Looking at traditional oil and gas op-

erations with an environmental eye Is of
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critical importance to Oic industry- As
Conoco"s Robert Ktker. Midland Divi-

sion director of safely, health, environ-

mental and regulatory affairs, noted in

pan one of this series. "The "way we have
always done it' is not a satisfactory re-

sponse to minimizing the industry's envi-

ronment impact."

Refinements and process enhance-
ments such as the aromatic recovery unit,

the Vapor Jet system, and a host of other

innovations are indicative of what a

proactive environmental approach can
produce. Through a growing awareness
of environmental considerations, petro-

leum engineers begin ki incorporate envi-

ronmental solutions as a natural pari of
the engineering process.

With such enhancements, the industry

limits ns impact on the environment, re-

duces its liabilities, and often not only
lowers expenses, but also raises revenues.

a

MICHAEL S. CHOI is a senior stuff

engineer with Conoco in Houston
wheie he is involved with facility en-

gineering. His professional back-
ground includes design and opera-

tion of gas processing facilities, liq-

uefied naturalgas. sourgas treatment
and sulfur recovery, and oil mid gas
production facilities Choi has a US
in chemical engineering from the

University of Southern California.

The data contained in these articles are based on tests and experience which Conoco believes reliable and are supplied
for Information purposes only. Conoco disclaims any liability for damage or injury which results from the use of the data
and nothing contained herein shall constitute a guarantee, warranty, or representation (including freedom from patent
liability) by Conoco with respect to the data, the product described, ortheir use for any specific purpose, even Ifthat purpose
is known to Conoco. Use of the Vapor Jet System or the Aromatlcs Recovery Unit does not guarantee compliance with
provisions of the Clean Air Act or the emission standards of individual states.
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ADVANCEMENTS IN THE USB 0? MAGNETICS FOR CONTROLLING
DEPOSITS AND BS6W IN OIL WELLS

John D. Corney, Mag-Well, Inc.
Copyright. Southwest Petroleum Short Course, Texas Tech University,

Presented at the April, 1993 Short Course, Lubbock, Tex.

ABSTRACT

Deposits of paraffin wax, asphaltene, mineral scale and the water
component of BS&W (basic sediments and water) in oil well6 have cost
producers millions of dollars in chemical, thermal and mechanical
treatments, and in lost production. In some cases, traditional
treatment methods have reduced the ability of the wells to produce to
their potential

.

Previous treatment methods such as biological, galvanic, and magnetic
devices were minimal and were limited to a few geographical areas.
Ceramic or alnico magnets used in the past have been replaced by the
introduction of new high energy product magnetic material, which is
eight to thirty times more powerful.

This new magnetic material has allowed more effective circuit design in
magnetic fluid conditioners (MFCs) . Performance of properly designed
MFCs has greatly increased, resulting in more effective control of the
deposition of solids in oil well6 and associated equipment.

By directing crude oil and water through strong, permanent magnetic
fields within a tool, the growth pattern of paraffin and scale crystals
is altered, inhibiting the build up of solids in the well and
§roduction equipment. The MFC does not require any external power and
oes not need to regenerate the internal magnets. The permanent

magnetic material in the magnetic circuits does not give up its
strength to the system. The energy source comes from a slight pressure
drop wKich occurs when the fluids pass through the venturi of the tool.

The secret to the successful application of the MFC is the accurate
determination of the environment in a given well. If the well fits
into parameters treatable with magnetics, an MFC can be properly
engineered for that specific well.

The insert model for a pumping well, constructed of 300 series
stainless steel, attaches to the bottom of the pump and fits through
the seating nipple, requiring only the rods and pump to be pulled to
install the tool. The insert model for flowing and gas lifts wells is
set in the seating nipple or on a collar lock via wireline. Tubing
tools thread onto the tubing string of high volume flowing wells or
below tubing or ESP pumps. Surface tools fit in line and are sized to
match production rates and transmission line pressure.

MFC installations are environmentally safe and cost effective without
the potential damage to the formation and production equipment
associated with chemical, thermal or mechanical methods.
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SUBSALT EXPLORATION IN

THE OFFSHORE GULF OF MEXICO:

UTILIZATION OF THE LATEST TECHNOLOGIES

INTRODUCTION :

Thank you, Mr. Chairman, members of the Subcommittee. My name is James Fox. I am the

Geoscience Director for Worldwide Exploration of Phillips Petroleum Company, headquartered

in Bartlesville Oklahoma.

Phillips is an integrated oil company and is involved in all aspects of the petroleum business,

from exploration and production to refining, marketing and transportation. We also have a

sizable petrochemicals business.

Phillips maintains a strong presence in the United States with over half of our worldwide

production coming from North America. We have a significant presence in Alaska, California,

Louisiana and Texas, among other states as well as in the Gulf of Mexico. We are the industry

leader in the gathering and processing of natural gas in the United States and in the production

of natural gas liquids.

One of the reasons we are here today is the result of the strong emphasis that Phillips has

traditionally placed on research and development. The development of new technology is a

particular niche where our company has enjoyed tremendous success. Phillips appreciates the

invitation from the Committee to testify on a subject that builds on the strengths just mentioned

-- the application of new technologies developed by our R&D groups to support the search for

new reserves in the United States.

1
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BACKGROUND :

The offshore search for oil and gas in the Gulf of Mexico first began in the 1940's. In fact,

Phillips was the first company to drill a well out-of-sight of land in the mid-1940's. Since that

time, the industry has drilled over 30,000 wells and discovered and produced over 20 billion

barrels of oil equivalent from the Gulf of Mexico. Today, the Gulf is the center of a major

economic stimulus for our economy, supplying a major portion of our country's daily oil and

gas needs.

By the mid-1980's, conventional wisdom and existing technology had convinced the industry

that the Gulf Coast Basin was mature and had been thoroughly explored, and that production,

which had peaked in the early 1970's, would continue its steady decline. It was at this time

that the potential for a large, new exploration trend was theorized -- the subsalt.

THE SUBSALT PLAY :

The recent discovery of significant reserves in subsalt formations in the Gulf has generated a

good deal of enthusiasm within the oil and gas industry. The prospects for future subsalt

discoveries may breathe significant new life into the Gulf in terms of additional potential oil and

gas reserves. Until recently, the prospect for resource discoveries in these formations was not

considered.
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A great deal of the production in the offshore Gulf of Mexico is found around the sides and over

the top of salt domes. Salt domes are large cylindrical fingers of salt that rise vertically through

the surrounding sediment due to buoyancy (Attachment A). Salt domes are the most common

type of salt feature found worldwide and geologists generally believed that most of the salt

features found in the Gulf of Mexico were typical domes.

Three key events in the 1980's made us change our minds about the way salt behaves in certain

parts of the Gulf of Mexico. First, several wells were drilled through salt and back into

sediment, indicating that the salt was not a typical dome. Second, the use of three-dimensional

seismic allowed us a first look at the true geometry and shape of the salt. And third, a new

technology called "depth migration" allowed the earth scientists to actually see the subsurface

geology as it really was. These technologies of three-dimensional seismic and depth migration,

which I will discuss shortly, gave us a new view on the mechanics of salt movement in the

subsurface.

The data showed, and we were able to substantiate in laboratory models, that ancient

sedimentation from the Mississippi River was so powerful that it pushed the salt sideways instead

of letting it grow vertically as a typical dome. As the salt moved vertically, it covered thick

sands that would become future oil reservoirs. Because salt is impermeable, the lateral salt

sheets can provide an excellent seal for trapping hydrocarbons. Finally, because these lateral salt

sheets are extensive, the amount of hydrocarbons trapped below the salt, or "subsalt," can be

quite large (Attachment B).
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HYDROCARBON POTENTIAL :

In September 1993, Phillips Petroleum Company and its partners announced an oil discovery

located in the Gulf of Mexico, 80 miles offshore Louisiana on Federal Lease OCS-G- 12008.

This discovery, named Mahogany, was drilled to a total depth of 16,500 feet in 370 feet of water

on the shelf. We are currently drilling another well to determine the size of the accumulation,

but estimate that the accumulation could have reserves of approximately 100 million barrels of oil

equivalent (Attachment C).

Phillips is currently drilling two additional subsalt prospects with our partner, Anadarko, and

anticipates drilling another two prospects this year. We will drill several additional prospects in

1995. We are also using the same depth migration technology to drill wells in existing fields,

bringing new life to fields that have been producing for almost 50 years. We have already

drilled three successful wells in these old fields, and we are poised to conduct additional drilling.

TECHNOLOGY :

But what is the technology that has allowed us to pursue the subsalt play? The technology is

two-fold - three-dimensional seismic data and the ability to depth migrate this data.

Geoscientists use seismic data, data collected using sound waves, to generate echoes off the rocks

below the surface to determine the geology of the area and to determine the best location to drill

the wells. For many years, the technique was to collect two-dimensional seismic along lines
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spaced about a quarter of a mile apart. Using this seismic, geophysicists would make a map of

what they thought was in the empty spaces between the lines. The technique worked well when

searching for large, simple accumulations of oil, but became more risky as the geology grew

more complex.

The advent of three-dimensional seismic helped lessen this risk. The technology was sufficient

by the late 1980's to economically acquire three-dimensional seismic across large areas of the

Gulf of Mexico. This data allowed the geoscientists to see the earth not only along vertical

profiles, but also horizontally. Three-dimensional seismic also served another vital purpose: it

allowed geophysicists to display their data so other professionals, including geologists and

engineers, could visualize the features that they were seeing. Three-dimensional seismic became

the communication tool that allowed "integrated teams" (professionals with different disciplines)

to solve problems never before possible.

But three-dimensional seismic, alone, was not sufficient to unlock the subsalt domain. As stated

earlier, most of what we know about the subsurface comes from seismic data, a means of directly

measuring the TIME it takes for a soundwave to travel through the earth and be echoed back to

the surface. To see a true picture of the earth, we need to see in depth, not time. Just as

looking through a drinking glass distorts the image on the other side, the subsurface rock layers

distort the time picture seen by the seismic due to varying velocities in the subsurface.
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To correct this distortion, our researchers developed a way to correctly determine the time-depth

relationships. It requires a supercomputer to perform the complex repetition process involving

massive number crunching; an integrated team of geologists, geophysicists, mathematicians and

computer programmers to develop the models; and a graphics workstation to allow the team to

visualize the results at every step of the process.

The results allow us to see the geology in the subsalt more clearly, something that we have not

been able to do in the past. This has lowered our exploration risks considerably at a time when

our industry is facing budget constraints. As you can see, it took several technologies coming

together at the same time to allow this to happen -- three-dimensional seismic, new depth

migration algorithms, and a supercomputer powerful enough to run the program (Attachment D).

IMPACT ON INDUSTRY :

The success of Phillips' Mahogany well has had a significant impact on, both, our company and

the industry. The latest OCS lease sale was the most active sale held in several years, with many

bids in the 5-40 million dollar range. The interest in subsalt was a key factor in that sale.

The Mahogany announcement, coupled with some deepwater developments, has also increased

the demand for drilling rigs in the Gulf of Mexico. Several rigs have returned from overseas

locations, bringing new jobs back to the Gulf Coast oil patch. There has also been other ripple

effects, such as increases in the geophysical contracting industry as more companies want depth

migrated three-dimensional seismic surveys.
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SIJBSALT AND THE ENVIRONMENT:

A key additional attraction of the subsalt potential is its minimal future environmental impact.

The current area of subsalt interest lies in an area well known to the industry and to government

agencies with jurisdiction on the OCS. The region has been the subject of intensive studies and

lies in close proximity to an existing infrastructure that will allow for easy transportation via

pipelines. Unlike frontier areas, future developments in this region will lend themselves to

minimal new infrastructure requirements; and, therefore, minimal environmental impact.

While we are excited about the emerging subsalt technology, it does not come cheap.

Supercomputer and three-dimensional seismic data require a large investment not found in drilling

conventional wells. A typical well drilled in the subsalt costs $12-15 million - two to three

times that of a typical non-subsalt well drilled in the same water depth. Drilling below the salt

also poses additional difficulties that can result in mechanical failures and add millions of dollars

to the cost.

Despite the promise that new technologies are making to cut the risks involved in the search for

oil and natural gas resources, our business still holds significant risks. Every successful

discovery is accompanied by several dry holes, making exploration and production, perhaps, the

most expensive business in the world.
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CONCLUSION :

There are many challenges yet to be met in subsalt exploration. Phillips is still confirming the

size of Mahogany prior to a final commitment to develop the field, but we are excited about the

exploration results, to date. Phillips is confident that we will continue to improve the

technologies that will allow us to be successful.

In addition to my prepared text, Mr. Chairman, Phillips has made available to each Committee

Member, and the Subcommittee Staff, a brief nine minute video tape that details the subsalt

activity in the Gulf and the related technology.

Again, Phillips thanks the Subcommittee for the opportunity to provide information on subsalt

exploration and technology. I would be happy to respond to any questions that you may have.
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BACKGROUND MEMORANDUM

TO: Members, Subcommittee on Oceanography, Gulf of Mexico,
and the Outer Continental Shelf

FROM: Subcommittee Staff

SUBJ: State of Research and Development in Offshore Technology

On Thursday, May 19, 1994, the Subcommittee on Oceanography,
Gulf of Mexico, and the Outer Continental Shelf will hold a hearing
on the state of research and development in offshore technology for

the oil and gas industry. The hearing will convene at 1:30PM in

room 1334, Longworth House Office Building.

Witnesses will include representatives from the Minerals
Management Service, the National Ocean Industries Association, the
International Association of Drilling Contractors, Phillips
Petroleum Company, and the Geochemical and Environmental Research
Group (GERG) of Texas ASM University.

Trends in Offshore Technology

The first offshore lease sale was held in 1945. The
transition to water challenged the industry to master offshore
technology over the next two decades. The first platform
constructed out of sight of land (Ship Shoal area off Louisiana's
coast) was constructed in 1947. By 1950, drillers had a 25 percent
success rate on wildcat wells drilled offshore as compared to a 10

percent success rate onshore. The expansion of the offshore
industry over the next ten years was a direct result of rapidly
advancing technology in offshore platform and vessel design. Wood
was replaced with steel. The use of steel enabled the development

i STATIONERY PRINTED ON P



of larger, longer lasting drilling platforms. Such platforms

included the submersibles which were drilling rigs mounted on the

decks of barges that allowed drillers to work in greater depths of

water. After drilling depths reached 175 feet, larger submersibles

became too expensive and the alternative was the development of the

semisubmersibles and "jackup" drilling units, which had pilings or

legs attached to the hull of a floating dock. The development of

the drillship allowed drilling rigs to be permanently mounted on

vessels which could be moved from well to well in a matter of days.

By the mid 1950s the oil and gas industry had produced too

much oil and an oversupply developed, causing the price of crude

oil to drop to the level of two to three dollars a barrel. This

marked a major recession in the oil and gas industry. At this same

time, most of the offshore areas with hydrocarbon reservoirs had

been identified, and industry had made full use of the extent of

geophysical knowledge.

Seismic velocity technology (use of wave eguations to

determine mechanical properties of the earth's crust) significantly

boosted the ability of oil companies to locate reserves during the

1970s. Bright spot seismic technology was developed in 1972, and

seismic data streamer tracking was introduced in 1976. By 1978,

computer technology had advanced enough to convert seismic velocity

data into geological information for modeling. The new technology

coupled with the impact of the 1973 and 1979 Mideast oil embargoes

revitalized the oil industry and made it economically possible to

look for reserves beyond the edge of the continental shelf.

Technology kept pace with the industry, and by 1983, drilling

depths exceeded 1,000 feet. Tension-leg and guyed tower platforms

(tendons of steel pipe designed to support a floating well

production system in a manner similar to fixed platforms in shallow

water) were tested and subsea wells serviced by floating production

systems increased around the world. Subsea systems are designed to

be installed and maintained by diverless systems called remotely

operated vehicles.

Trends in oil and gas production and consumption

By 1980, the size of new discoveries in the Gulf began to

shrink and most of the new discoveries were gas rather than oil.

With falling oil prices, the industry began looking further

offshore into deeper waters. Major oil companies began looking at

the world-wide picture and began thinking about moving overseas

(North Sea, West Africa, and Southeast Asia). As a result,

independent operators in the U.S. Gulf were drilling more wells

than the major oil companies by 1988. Platform removals in the

Gulf of Mexico exceeded installations for the first time in 1989.

By 1992, the U.S. majors' international budgets exceeded their U.S.

allocations. These new opportunities abroad have brought about the

development and utilization of new technologies overseas.
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During 1994, crude oil production is estimated to decrease by
three percent, natural gas production is expected to increase by
two percent. Aggregate U.S. production of crude oil and natural
gas is expected to decline less than one percent in 1994. This is
a trend that analysts expect to continue.

During 1994, consumption of petroleum will increase two to
three percent and natural gas three to four percent. Increased
consumption is expected to continue over the near future. The
increasing consumption trends will lead to increased imports and
the need to renew depleted gas storage levels.

Domestic crude oil production is expected to continue its
long-term decline. This decline has been brought about in part by
increasing development costs, decreasing oil reserves, and better
opportunities abroad. Operators have had to choose between
investing in deep-water programs or continuing drilling higher up
on the continental shelf in existing fields.

Natural gas is now more important to the U.S. oil and gas
industry than it has ever been. More than 50 percent of U.S
wellhead revenues came from natural gas in 1993. Based on
predictions of a continuing decline in oil prices and a continuing
increase in natural gas prices over the next two years; drilling
for gas in the U.S. will increase in the next few years.

Recent Developments in Offshore Technology

Late in 1993, the oil and gas industry in the Gulf of Mexico
began to experience some rejuvenation. Production in the U.S. Gulf
of Mexico is only three percent of the world's offshore crude oil
production, but is 28 percent of the world's offshore gas
production. The increase in U.S. energy consumption and the cost
of doing business at home has kept the ocean industries looking for
more efficient and economical ways of doing business. Three major
issues that will influence the health and future opportunities for
companies in the offshore industry are: aging equipment fleets, oil
company economics, and technology. Technology plays a key role in
revitalizing and maintaining the domestic industry. Technology can
reduce operating costs and operating risks thereby increasing
efficiency. Currently, technological developments are increasing
in the areas of exploration (three dimensional seismic and
subsurface imaging) , drilling (extended reach, horizontal, and
slimhole) , and development (deepwater drilling, subsea completions,
multiphase flow) . A number of new drilling and development
technologies are anticipated in the near future.

Subsalt Imaging and Prospecting

Salt tables exist in many forms throughout the Gulf of Mexico
including tongues, walls, and pillows. Salt acts as an opaque lens
through which two-dimensional seismic rays become distorted.
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Geophysicists knew in theory how to look below salt tables 20 years
ago but the technology had not been developed. The first
successful subsalt imaging and discovery occurred in 1993.
Phillips's Mahogany Field discovery last year, in the Gulf of

Mexico, showed that the technology is now available to view direct
hydrocarbon indicators through salt domes. Until very recently
seismic exploration beneath salt tables was considered too
expensive and a waste of time. However, over the past three years
three-dimensional seismic data acquisition techniques have been
perfected at the same time computer power has been elevated to a

level capable of processing the data rapidly and accurately. While
the potential for processing technology is becoming well defined,
its use is not in routine production in the offshore industry and
it is very expensive. In the Gulf of Mexico, salt tables cover
approximately 36,000 square miles or approximately 60 percent of
the Gulf floor. The large area of salt domes indicates that there
is possibly a significant reserve potential and the ability to use
existing infrastructure in the Gulf of Mexico.

Three-Dimensional (3D) Seismic Re-survevs

Several major operators (Phillips, Amoco, Oryx, Shell, Exxon,
and Mobil) are beginning to base their site selection and drilling
on the new three-dimensional data acquired with the newly developed
computer technology. Independent oil companies, such as Murphy
Exploration and Production Company, have also adopted the 3D
approach. Operators have been reshooting large areas (previously
surveyed with two-dimensional seismic ray paths) around proven
acreage with three-dimensional seismic surveys and are coming up
with new discoveries. Reservoirs can be accessed with existing
boreholes using existing platforms. Up to the present, three-
dimensional seismic resurveys have involved reduced risk and
increased confidence in drilling. Drilling success ratios as high
as 90% (Murphy) and 70% (Exxon) have been achieved and this has
allowed operators to reduce their finding costs. Operations thus
far have been in the shelf areas off central and western Louisiana,
but the trend is spreading to the west and the south in the Gulf of
Mexico. The success of three dimensional seismic data in
rejuvenating and expanding existing fields is now well documented.

Blowout/Well Control Technology

Well control technology, developed to prevent and contain
blowouts at the well, continues to advance. In addition to the
advances in technology new applications are being discovered.
Some of these practical applications include precision directional
drilling and plugging techniques, and detection of subsurface well
casing strings in the repair of wells previously considered
impossible to fix for economic reasons.
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Mud-to-Cement Conversion

Shell has successfully applied the mud-to-cement conversion
technology in its record breaking deep-water tension leg platform,
Auger. In this technology, ground up and granulated blast furnace
slag (a calcium silicate byproduct of iron-making process) and
alkaline activators are added to drilling muds to form a cement
slurry (called "slag-mix" by Shell) . The cement slurry is then
used for all cementing operations. When wells are drilled, casings
of increasing diameter are placed in the drilled hole to form a

wall. Cementing the casings increases well integrity, reducing the
damage which may occur during production and minimize fluid (gas)

migration which can cause pressure buildup below the subsea well
head. The mix is cost effective, and can reduce mud disposal costs
in environmentally sensitive areas and zero-discharge areas because
the mud is used as the base for the cement instead of being
disposed or discarded.
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1) What are the implications of new technologies for improvement

in the Gulf of Mexico?

2) What are the implications of new technologies on the current

regulatory regime?

3) What are the impacts of the current regulatory regime on the

use of new technologies?

4) What are the implications of these new technologies on deep-

water exploration?

5) Can these new technologies be useful both offshore and onshore?

6) Are these technologies beneficial, available, and affordable to

independent operators in the Gulf of Mexico? What effect will

these technologies have on the mix of major and independent

operators in the Gulf of Mexico?
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United States Department of the Interior

RECEIVED

MINERALS MANAGEMENT SERVICE
Washington, DC 20240

JUN 3 1994 M o 6 m
Honorable Gerry Studds
Chairman, Committee on Merchant mmjttee 0,\ mehch/«vi M^Aihi-

Marine and Fisheries A^ fisheries

House of Representatives
Washington, DC 20515

Dear Mr. Chairman:

We are pleased to enclose responses to questions submitted to
the Minerals Management Service as followup to the May 19, 1994,
hearing on the state of research and development in offshore
technology.

Thank you for the opportunity to provide this material to the
Committee. If you have any further questions or need additional
information, please let us know.

Honorable Jack Fields
Ranking Minority Member
Committee on Merchant Marine

and Fisheries
House of Representatives

Honorable Solomon Ortiz
Chairman, Subcommittee on

Oceanography, Gulf of Mexico,
and the Outer Continental Shelf

House of Representatives

Honorable Curt Weldon
Ranking Minority Member
Subcommittee on Oceanography,

Gulf of Mexico, and the Outer
Continental Shelf

House of Representatives
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Question 1: How is the MMS using new three-dimensional (3-D)

seismic data processing technology in its resource evaluation and
assessment and in determining fair-market value under the outer
continental Shelf Lands Act?

Answer: Through its Geologic Interpretive Tools (GIT) pilot
project in the Gulf of Mexico (GOM) , MMS is now able to implement
the use of workstations and associated software that are
essential to take full advantage of the 3-D seismic information.
While MMS has been behind industry in the capability and
implementation of 3-D seismic information, the GIT pilot project
is a firm beginning for the Bureau's efforts in this area over
the years to come.

Actual implementation for tract evaluation purposes began with
the evaluation of bids for several tracts in portions of the
Viosca Knoll and Mississippi Canyon areas of the GOM offered in

Sale 147 in March 1994 which had been rejected by MMS in previous
sales. Broader applications will be used over the next few years
to support the resource assessment and resource estimation
functions. These applications will incorporate new and revised
data and information with existing regional geologic maps and
information.
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Question 2: Now that 3-D seismic surveys of the GOM are marketed
as speculative surveys by seismic contractors to everyone, MMS
leasing policy may affect the balance of major and independent
operators in the GOM. What is MMS's policy on offshore leasing
of areawide tracts versus nominated tracts?

Answer: The MMS recently issued a Federal Register Notice
soliciting comments on any possible modifications to current
leasing policies in the GOM. The Bureau has received
approximately 50 comments, which will be considered in this
context, as well as that of the development of the next 5-year
leasing program. While examining these comments, MMS must
balance areawide leasing which allows more independents to
participate in sales versus the possibility of getting more bonus
revenue associated with tighter competition in tract selection
sales. Innovations to 3-D seismic technology have made it easier
for independents to participate in GOM sales because 3-D seismic
now makes it possible to identify very small prospects. At this
time, however, MMS does not anticipate significant changes in the
current leasing policies utilized in the GOM leasing process.
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Question 3: One trend in technology development is increased
collaboration between Government and industry and within
Government. Would you address collaborative efforts between MM8
and other parties.

Answer: The MMS Technology Assessment and Research (TA&R)

Program, which conducts oil spill prevention and response and
safety research, operates through contracts to universities,
private firms, and Government laboratories. The program is

cooperative in nature and as such provides approximately a 4:1

funding leverage to the total TA&R budget.

Projects are conducted jointly with industry (individual
companies or as part of a larger joint industry project), the
American Petroleum Institute, State Governments (California State
Lands Commission, California Seismic Safety Commission, Texas
General Land Office, Louisiana Geological Survey) , other Federal
Agencies (U.S. Army Corps of Engineers, Department of Energy,
National Institute of Standards and Technology, National Oceanic
and Atmospheric Administration, Environmental Protection Agency,
U.S. Coast Guard, U.S. Navy), as well as with our counterparts in

foreign countries (United Kingdom's Health and Safety Executive,
the Norwegian Petroleum Directorate, the Danish Energy Agency,
Fire Research Institute of Japan, Environment Canada, and the
Canadian National Energy Board) . The program is also conducting
joint projects with the major certification authorities (American
Bureau of Shippers, Lloyds of London, and Det Norske Veritas)

.

The MMS is also working with industry and other Agencies on
improving the recovery of oil and gas resources. For example:

The Minerals Management Service. Pacific Operators Offshore, and
the California State Lands Commission Joint Carpenteria Offshore
Field Study : The MMS Pacific Region, the California State Lands
Commission, and the Pacific Offshore Operators, Inc., have joined
to form a unigue consortium in a joint technical study of the
offshore Carpenteria Field. This field is located in the eastern
Santa Barbara Channel and is the only field in California that
straddles the State-Federal boundary with production from both
the State and Federal sides. The purpose of this study is to
investigate the feasibility of (1) maximizing recovery of oil
from State and Federal portions and, (2) full-field unitized
secondary recovery operations. Subcommittees that bring together
industry and Government with a variety of disciplines are using
available well and reservoir information to build both geologic
framework and reservoir simulation models. A proposal for large-
scale reservoir simulation modeling is under consideration by
Los Alamos National Laboratory.

The Offshore Northern GOM Atlas Series : The MMS, in conjunction
with the Department of Energy, entered into a cooperative
agreement with the Texas Bureau of Economic Geology to prepare a
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two-volume atlas series covering the central and western GOM.

The Gas Research Institute is also contributing to this

$4 million, 4-year project which commenced in FY 1992. The MMS

is contributing significant technical manpower plus its database

of geological and geophysical data and information. This atlas

series will classify producing reservoirs into geologic plays,

compile quantitative geologic and engineering data, a™*

generally, tie together GOM geology. The first volume is due to

be published in October 1995 and the second in October 1996.
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Question 4: In your testimony, you mention that the Prince
William Sound oil spill has prompted more research on oil spills.
What is the state of development on in-situ burning and other oil
spill technologies?

Answer: In-situ burning offers the advantages of rapid and nearly
complete oil removal with fewer personnel and less equipment than
mechanical response methods. The MMS has been investigating this
response option for more than ten years with a focus on better
understanding the resulting air emissions. This research
culminated in successful cooperative burn projects at a Coast
Guard facility near Mobile and offshore Newfoundland.

The full scale research burns offshore Newfoundland (August 12,

1994) involved 234 scientists, support personnel, and observers;
4 major vessels, 11 smaller vessels, 3 helicopters, 2 fixed wing
aircraft, and 4 radio controlled helicopters; 4 remote control
sampling boats and a remote operated submersible; and a tethered
blimp.

The data from the Newfoundland burns indicate that air emissions
were less than expected. All measured compounds and parameters
measured at distances of more than 2 00m from the fire were below
health concern levels . Pollutants were virtually undetectable
at distances beyond 500 meters. There was no evidence of aquatic
toxicity in the water beneath the burn. The small amounts of
burn residue were adhesive and easily recovered.

Two Regional Response Teams (RRT's) have given pre-approval to
the use of in-situ burning as a primary response option. Similar
pre-approvals are being considered by other RRT's. Spilled oil
has been successfully burned after incidents in Texas and Maine.
At an MMS sponsored In-Situ Burning Workshop in January, 1994,
the consensus of the experts in attendance was that enough
information is available to propose and approve in-situ burning
and that further information will serve to fine tune the
decisionmaking process. The MMS is currently focusing its
research on burning oil-water mixtures and further validating air
emissions models.

With regard to other spill response research, MMS has
participated in the development and successful flight testing of
technologies to detect and quantify spilled oil in day or night
conditions. Work continues with Environment Canada on the
development of improved chemical treating agents. Chemical
dispersants that are 5 to 10 times more effective than those
currently available have been developed and are undergoing
further testing. MMS is also continuing cooperative studies to
better understand the fate and behavior of spilled oil.

The MMS re-opened the Ohmsett spill response test facility in New
Jersey in 1992. Important boom and skimmer testing is being
conducted in accordance with the standard test procedures that
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have been developed. Research on innovative skimmer systems,
slick detection, oil storage devices, fire boom, and other spill
response equipment and strategies is planned.
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Question 5: What is the MMS need for information management
tools based on advances in technology?

Answer: For the MMS Offshore Program to be able to perform its
mission effectively (i.e.; manage the mineral resources located
on the Outer Continental Shelf in a way that ensures adequate
protection for the marine and coastal environments and receives
fair-market value for those minerals) , MMS needs technical parity
with the industry it is charged with regulating.

To accomplish this, MMS is developing and implementing the
Technical Information Management System (TIMS). In addition to
replacing/modernizing hardware and systems software, TIMS is
building a comprehensive database to process a number of unmet
needs in environmental data and analysis, operational trend
analysis, oil spill risk, resource and tract evaluation, safety
inspection data capture and review, hazards review, pipeline
management, etc.— in other words, the full range of our Offshore
mission responsibility. When completed, TIMS will have
integrated a multisite, multiapplication, multidisciplined, and
multiuser database into an enterprise-wide resource.

We estimate the total cost of TIMS to be approximately
$68 million over 7 years; we are nearing completion of our second
year. Congress has specified, through appropriations language,
TIMS be developed initially as a "pilot project" in the
GOM Region. The cost of the "pilot," which will be completed by
the end of FY 1994, is estimated to be $15 million. The pilot
includes an initial suite of Geological Interpretive Tools that
will enable us to make use of 3-D seismic data and other recent
technological advances in the oil and gas industry.
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Question 6: I understand that the National Academy of Sciences
recently completed a review of pipeline safety; does the Academy
recommend any technological remedies to improve pipeline safety?

Answer: The review does not point to important new equipment and
methods but does recommend the following applications of existing
and developing technology:

Existing marine pipelines should be exempt from "smart pig"
requirements, but "new medium- to large-diameter
pipelines . . . should be designed to accommodate smart pigs
whenever reasonably practical." Operators and regulators
"should continue to assess developments in smart-pigging
technology and seek cost-effective opportunities for its
use.

"

"Pipeline operators should use a combination of leak
detection methods to ensure timely detection of a broad
range of leaks. Set-point limit control systems, where
practical, should be used to provide quick detection of
relatively large leaks. Line-balance calculations—either
manual or SCADA-based [computerized Supervisory Control and
Data Acquisition systems]—should be conducted at least
daily, where practical, to monitor pipeline systems for
small- to medium-sized leaks (which can be detected in this
way with a time delay of 1 to 24 hours) . Periodic visual
surveillance . . . should be used to detect very small leaks
and those that have gone undetected by other means. .

."

The methods used would be determined by the specific
operating characteristics of the pipeline system under
consideration.

Fixed mooring systems and improved communications between
platforms and service vessels should be required to preclude
anchor damage to pipelines near platforms. Where fixed
mooring systems are impractical, platform operators should
be required to provide detailed information to vessel
operators concerning the configuration of local pipelines or
flowlines so they may anchor in designated areas.

Geotechnical studies of soil conditions, with sampling
intervals determined by site locations, should be required
as a condition of marine pipeline construction permits. The
information should be later used to "develop criteria for
specific gravities of marine pipelines in varying soil
environments" and for periodic pipeline inspection,
reburial, and abandonment requirements.

Agencies permitting pipeline crossings of shorelines should
require the use of the directional bore-installation method
wherever practical.



Question 7: How does the HMS respond to new tecnnoj.ogi.es, sucn
as composite technology, within the existing inspection
regulatory framework?

Answer: The objective of the MMS operating regulations is to
ensure safety, protection of the environment, and conservation of
resources while allowing the operator to design the drilling or
production system in a way that best meets the needs of the
operator. This approach enables the operator to propose designs
that use the latest technology, methods, and materials when
appropriate, and allows MMS to work with the operator to ensure
that safety and environmental concerns are satisfied.

In some cases, the new technology may be of a nature that it does
not fit within the framework of the existing regulations. In
such cases, MMS regulations provide for the operator to submit a
request to use new or alternate techniques, procedures, or
equipment when they provide a degree of safety or environmental
protection that is equal to or better than that provided for by
the original regulation.

The MMS also takes a leadership role in evaluating new technology
through workshops and technology assessment committees. The
intent is to determine whether MMS should revise rules to enhance
safety or provide for alternate technologies.
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NATIONAL OCEAN INDUSTRIES ASSOCIATION

$lQfy

June 30, 1994

The Honorable Solomon P. Ortiz

Chairman
Subcommittee on Oceanography,

Gulf of Mexico and the

Outer Continental Shelf

1 334 Longworth House Office Building

Washington, D.C. 20515-6230

Dear Congressman Ortiz:

Thank you for the opportunity to testify at the hearing held by the Oceanography, Gulf of

Mexico and the Outer Continental Shelf subcommittee on Thursday, May 19, 1994.

Additionally, I am pleased to submit responses to additional questions sent to me
following that appearance.

If anyone needs further information regarding the domestic oil and gas industry, please

feel free to contact the National Ocean Industries Association. We thank you for your

interest and hard work on behalf of our industry.

Sincerely,

Robert E. Sleet, Jr.

Vice President and Treasurer

Global Marine Inc.
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Questions to Mr. Sleet from the Subcommittee on Oceanography, Gulf of Mexico and the Outer continental

Shelf for the oversight hearing on the state of Research and Development in Offshore Technology:

1) What steps can the federal government take to encourage and support the development of new

technologies in the offshore industry?

Providing access to the resource base is the most important step the government

can take to encourage technological developments. Expanding and continuing

moratoria serves as a disincentive to invest dollars into research and development

programs. It Is also important for industry to have some certainty that the regulatory

programs will remain consistent in their application without increased burden. In

addition, the government can use the royalty program, the tax code and lowering the

cost of regulatory compliance to encourage Industry.

2) Are there any ongoing orplannedpartnering initiatives with foreign companies regarding technology

development?

Given the global nature of the industry I am certain that partnerships are ongoing

with foreign companies. Although, NOIA does not represent international interests,

we understand some member companies have been involved with such

partnerships. If you require further information, we can ask them to be in contact

with you.

3) What are the foreign governments doing to encourage offshore oil and gas technology

development?

In most cases the oil and gas industry in foreign countries is a key source of hard

currency and key component GDP because of the export and sale of its products.

As a consequence, foreign governments typically utilize the tax code to attract

exploration and stimulate development and production of oil and gas.

4) Subsalt exploration and production technology is very expensive, is it readily available to

independent operators in the Gulf?

To date, exploration in the subsalt region has been in deeper water in an area

usually ventured only by larger independent or major oil companies because of the

related expense. The subsalt prospects have also been exploratory wells with

higher risks than many independent operators are willing to undertake. As the

subsalt play has more history, it is probable the area of interest will be extended to

shallow water where costs will be more in line with budgets of smaller independent

operators.

5) Can existing infrastructure within the Gulf maintain the development of potential subsalt reserves ?

Subsalt exploration currently in progress is taking place on the shelf, where existing

infrastructure is abundant. If development of the subsalt area occurs, pipelines will

have to be built from the area to tie in with the existing infrastructure. Physical

resources are currently available to develop the reserves.

6) What are other applications of three dimensional seismic surveys that may be implemented

throughout the oil and gas industry? One example that comes to mind is surface survey for pipeline

laying?

While I am not aware of any use of three-dimensional seismic surveys for pipeline
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laying, because of the unnecessary expense for doing so, there are Instances where

high resolution surveys are conducted for platform locations. The primary uses of

3-D are to resurvey mature ares in search of new fields, to more accurately detect

locations and sizes of reservoirs in newly explored areas, to monitor the progress

ofenhanced oil recovery processes and for environmental studies, such as to detect

groundwater locations.

7) Is there a potential to use new technologies from onshore operations in the offshore operations?

Yes, horizontal, or slant, drilling is an excellent example of this. Most technologies

used by Industry are feasible and adaptable for both onshore and offshore uses.

8) Implementation of new technology in the Gulf of Mexico has increased operations for the offshore

industry. What changes have there been in the numbers ofpersonnel working in the Gulfand what

impact has that had on onshore numbers?

NOlA does not maintain data to accurately state the influence of the Implementation

ofnew technology on jobs, but, as is stated on page four of my testimony, every $1

million invested in an offshore project creates 20 jobs. And, for every 10 jobs

created offshore, 37 are created onshore.

9) Can the recently introduced new technologies in seismic surveys and subsalt prospecting maintain

the renewed interest in the Gulf of Mexico long enough for further developments in domestic

deepwater drilling to be introduced?

The potential of subsalt production can be expected to sustain a high level of

interest In parts of the Gulf ofMexico while further exploration and delineation takes

place. Additional deepwater development will be determined by the economics of

each project

10) You mentioned that deepwater areas had previously been open only to the larger companies

because of the risk and high capital costs. Can you give an overview of developments taking place

in reducing the risk and costs of exploration and production that are opening the deepwater areas

to smaller companies?

The primary deterrent to smaller companies for participating in deepwater areas is

the cost/benefit ratio of exploring for hydrocarbons; costs are much higher due to

additional size type and quantity necessary for deepwater operations. In such cases

there are no real economics of scale. On the other hand, three dimensional seismic

technology has allowed the operator a higher degree of accuracy in determining the

location of hydrocarbons. The high costs of deepwater projects is due some part to

the lack of pipeline infrastructure. As this infrastructure is built, the cost of future

projects is likely to decrease, making it more feasible for smaller fields to be

developed and for smaller companies to invest in deepwater projects.

1 1) What type of economic assistance would be necessary, in your opinion, to insure the potential

benefits of the deepwater Gulf of Mexico are fully realized?

Any combination of increased access and use of the royalty program, tax code and

reducing the costs of regulatory compliance that would result in improved

economics will help ensure that the benefits of the Gulf of Mexico are fully realized.

12) On page three of your testimony, you give figures for the potential revenues to be gained from the

deepwater Gulf of Mexico. What dollar per barrel of oil and dollar per million cubic feet of gas did
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you use in your calculations?

The dollar amount la $20 per barrel of oil equivalent using 1990 dollars In 2010.

13) Now that three dimensional seismic surveys have replaced the conventional two dimensional

seismic surveys, what legislative or regulatory support does the oil and gas industry need to

maintain the cunent renewed interest in the Gulf of Mexico?

Three dimensional seismic surveys (3-D) have not completely replaced the more

conventional two dimensional seismic surveys, but 3-D doea offer the oil and gas

operator a greater chance to pinpoint the location of hydrocarbon before the well

Is drilled.

14) When industry develops and implements new technology that may have implications tor MMS
regulatory responsibility, tor example the use of new composites and MMS's inspection program,

how do MMS and the operators accommodate these new developments? Can these changes be

accommodated within the existing inspection regulatory framework?

I am not aware of any new technologies on the horizon that would require a change

In the regulatory framework at MMS.
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PHILLIPS PETROLEUM COMPANY
BARTLESVILLE. OKLAHOMA 74004 918 661-6600

EXPLORATION AND PRODUCTION GROUP

June 30, 1994

The Honorable Solomon P. Ortiz

Chairman, Subcommittee on Oceanography,

Gulf of Mexico, and the Outer Continental Shelf

U.S. House of Representatives

Room 1334, Longworth House Office Building

Washington, D.C. 20515-6230

Dear Mr. Ortiz:

Enclosed please find the answers to the additional questions posed based on my testimony

of May 19, 1994. It is our pleasure to assist our government in the review of legislation that

impacts the use of technology in the oil industry. If we can be of any further assistance, please

do not hesitate to contact either myself, or Don Duncan or Linda Davidson (202-833-0907 or

202-833-0914, respectively) in our Washington, D.C. office.

With kindest regards,

7%^
James F. Fox

Geoscience Director

918-661-0145

JFF/gj

Enclosure



Questions to Mr. Fox from the Subcommittee on Oceanography, Gulf of Mexico, and the

Outer Continental Shelf for the oversight hearing on the State of Research and
Development in Offshore Technology:

1) Would you tell us about the complexities of drilling in salt tables and how these

difficulties might be addressed in new technology?

Drilling through salt is difficult due to the fact that salt can be dissolved away very

quickly by typical drilling fluids (called muds by the industry). We typically use a

water-based "mud" to drill Gulf Coast wells, due to the adverse environmental impact

of using oil-based muds. To balance these two concerns, we must first use a typical

water-based mud in drilling the sediment above the salt; then, change to a super-

saturated "salt" mud to drill through the salt; then finally, change back to a water-

based mud to drill the subsalt section.

We are looking to use new muds to drill through the salt; muds that have the

operating characteristics of oil-based muds, but are water-based polymers that don't

harm the environment. Unfortunately, the current cost of these muds are prohibitive

when used to drill through thousands of feet of salt. Hopefully, new advances in this

area will make these types of muds more affordable in the future.

A more important drilling problem is encountered below the salt. Due to the extreme

pressures in the deep subsurface, our drilling engineers must carefully "balance" the

density of the mud to not only3 maintain a safe drilling operation, but also yield good
results by not damaging the rock so that we can produce the hydrocarbons later. This

challenge is being met by using sensitive measuring instruments located down hole at

the drill bit, and constantly using additives in the drilling mud to make the density

balance dynamic.

2) Subsalt exploration and production technology is very expensive, is it readily

available to independent operators in the Gulf?

Subsalt exploration and production technology is expensive, but we are seeing several

independents very active in the play. Our main partner in the Gulf of Mexico is

Anadarko. They access the technology by their alliance with us, and by using

contractors who are now offering similar technology. Most other independents that

are actively pursuing this play use a similar strategy; partnering with a major to lower

their financial exposure and risk. As the technology proves its value, seismic

contractors develop their version of the technology and make it available to the rest

of the industry.
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3) Can existing infrastructure within the Gulf maintain the development of potential

subsalt reserves.

Existing infrastructure within the Gulf is sufficient to develop several subsalt fields.

However, if a giant field is discovered, or there is a significant increase in drilling

operations, there will probably be a shortfall of drilling equipment and personnel. As
in the past, though, the oil industry can usually react to these demands in a fairly short

time period by allocating resources worldwide.

4) In your testimony, you mention that salt domes are found worldwide. Do salt domes
occur anywhere else to the extent that they are found in the Gulf of Mexico?

Salt domes are located in basins where a large quantity of salt was deposited in the

past. Other salt basins that have salt domes with large associated oil fields are located

in the North Sea of Europe, offshore Brazil, offshore Gabon and Congo, offshore

Mexico, and onshore Russia and Iran. The most prolific producing basins are the

North Sea and Mexico, but neither basin has the amount of salt bodies compared to

the Gulf of Mexico.

5) Is horizontal drilling technology sufficiently advanced to make subsalt prospecting

economically and environmentally efficient?

We have not attempted to use horizontal drilling technology in the subsalt, and at the

present do not think that we will need to use it, due to the high deliverability of the

sands that we have tested to date.

6) What are other applications of three dimensional seismic surveys that may be

implemented throughout the oil and gas industry?

Three dimensional seismic surveys are heavily utilized by the oil and gas industry,

both onshore and offshore by major and independent. This technology is reaching its

maturity, and is probably the leading technology used to lower risk by the industry.

7) There have been many advances on offshore technology recently. Are you

experiencing economic benefits sufficient to maintain a focus on developing new
technologies?

Phillips supports a very active research and development group to economically apply

the latest technologies. However, with the continuing trend of low oil prices, we must

constantly be focussing on key technologies that yield a short term benefit. This focus

on the short term limits one's ability to truly develop new technologies, but rather

focusses on finding new applications of existing technologies.
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8) Are there any ongoing or planned partnering initiatives with foreign companies

regarding technology developments?

Phillips is an international oil company, and has partnerships with many other

international oil companies and state-owned oil companies. This association means

that we are involved with numerous foreign companies in technology development,

with key research in Europe being a major part of our research and development

effort.

9) What steps can the federal government take to encourage and support the

development of new technologies in the offshore industry?

The federal government can encourage and support the development of new
technologies by continuing to support university research, forming alliances with key

government labs and industry research groups, and by providing favorable tax status

for investment in research.

10) What, to your knowledge, are foreign governments doing to encourage offshore oil

and gas technology development?

Foreign governments are supporting offshore oil and gas technology development in

similar ways as the U.S. We know of strong support in the UK and Norway of

research programs related to three dimensional seismic acquisition, geology of

offshore basins, deepwater drilling and production, and other related topics. As the

price of oil continues to stay low, and more countries are trying to encourage foreign

investment in oil and gas, there will be strong competition for the limited capital and

expertise that the oil industry has available. Only the countries that provide good

value, potential and support will continue to attract oil and gas investments.

11) Can the recently introduced new technologies in seismic surveys and subsalt

prospecting maintain the renewed interest in the Gulf of Mexico long enough for

further developments in domestic deepwater drilling to be introduced?

The subsalt play is a new play, and relatively untested. It is too early to determine

if the size of reserves will be sufficient to warrant the size of investment necessary to

fully develop it, so it is difficult to quantify the impact on the industry in the Gulf of

Mexico. At the present, Phillips is optimistic that the potential rewards make the risks

we face worthwhile.



92

12) Now that three dimensional seismic surveys have replaced the conventional two
dimensional seismic surveys, what legislative or regulatory support does the oil and
gas industry need to maintain the current renewed interest in the Gulf of Mexico?

Phillips believes that the present system of leasing in the Gulf of Mexico is sufficient

to maintain the current interest. One additional support would be to lengthen the

primary risk term from the current five year period. Due to the time it takes to depth

migrate the three-dimensional seismic data, and the much greater than average time

to drill and test subsalt wells, it would be advantageous to have a longer license

period to fully evaluate the block potential.

13) When industry develops and implements new technology that may have implications

for MMS regulatory responsibility, for example the use of new composites and

MMS's inspection program, how do MMS and the operators accommodate these new
developments? Can these changes be accommodated within the existing inspection

regulatory framework?

Phillips has had a very good working relationship with the MMS, and anticipates any

future changes can be handled sufficiently under the existing framework.
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